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SECTION  I 


INTRODUCTION 


Introduction 


The  U.  S.  Army  Weapons  Command  is  continually  required  to  conduct 
weapon  system  cost  studies  involving  the  determination  of  life  cycle 
costs  for  several  alternative  courses  of  action.  These  alternatives 
may  consist  of  several  weapon  systems,  one  weapon  system  with  several 
quantities  and/or  time  frames,  or  a  combination  of  several  weapons 
any  many  quantities  and  time  frames  per  system. 

In  order  to  conduct  such  comprehensive  cost  studies  efficiently 
and  thoroughly,  the  Army  Weapons  Command,  since  1965,  has  been 
developing  and  employing  in  its  cost  studies,  various  automated 
models  and  techniques. 

This  report  is  a  compilation  of  five  automated  cost  models 
which  are  presented  in  the  reverse  order  of  their  development. 

The  WGCOM  Combat  Vehicle  Life  Cycle  Cost  Model  is  presented 
first  since  it  is  the  most  highly  developed  and  most  flexible  of  the 
five.  This  model,  which  was  developed  in  late  1968  for  the  TATAWS  III 
Study,  develops  costs  according  to  the  three  usual  cost  categories  of 
Development,  Investment,  and  Operating  as  well  as  according  to  the 
Budget  Program  categories  of  the  Army  Fiscal  Code.  The  model  consists 
of  some  100  equations  and  approximately  110  elements  or  sets  of  input 
data,  schedules  and  cost  factors.  The  computer  program  is  written 
in  Fortran  IV  for  the  IBM  360/65  computer. 

The  second  model  presented  is  that  employed  in  the  MBT  Secondary 
Armament  Study  during  September  of  1967.  This  model,  which  is  also 
written  in  Fortran,  consists  of  approximately  65  equations  requiring 
about  110  elements  of  input  data,  cost  factors  and  schedules.  A 
distinguishing  feature  of  this  model,  which  develops  costs  according 
to  the  Army  Fiscal  Code  Budget  Program  elements,  is  that  it  illustrates 
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one  approach  to  the  life  cycle  costing  of  ammunition  simultaneously 
with  the  weapon  costing. 

The  tank  cost  model  developed  for  the  TATAWS  II  Study  in  early 
1967  is  the  third  methodology  presented.  Like  the  MBT  Secondary 
Armament  Model,  it  develops  costs  according  to  Budget  Program 
categories  only.  The  computer  program  is  written  in  Fortran  and 
the  model  consists  of  22  equations  with  45  elements  of  input  data, 
factors  and  schedules. 

The  last  two  models  presented  pertain  to  the  life  cycle  costing 
of  small  arms  weapons  (i.e.,  rifles,  machine  guns  and  grenade 
launchers)  together  with  their  ammunition.  These  were  developed 
and  employed  in  conjunction  with  a  comprehensive  Small  Arms  Weapons 
Systems  Study  conducted  during  1965  and  1966  called  the  SAWS. 

The  first  of  these  two  models  presented  (i.e.,  model  number 
four  in  this  report)  is  the  more  sophisticated  of  the  two  in  that 
it  develops  costs  by  year  rather  than  developing  total  costs  for  a 
multi-year  time  frame  as  is  done  in  the  last  model  presented  in 
this  report.  Model  number  four  also  contains  a  cost  sensitivity 
sub-routine  which  is  not  contained  in  any  of  the  other  models. 

This  sub-routine  is  based  upon  partial  differentiation  of  the  total 
cost  equations. 

Each  of  the  SAWS  models  consists  of  approximately  four  or  five 
equations  which  simultaneously  develop  costs  for  systems  (weapon  and 
ammunition)  being  phased  in  as  well  as  those  being  phased  out  of  the 
army  inventory. 

Each  of  the  five  methodologies  consists  of  the  mathematical 
model  and  nomenclature.  Some  Include  samples  of  computer  printouts, 
input  data,  resultant  costs,  derivations  of  pertinent  relationships 
as  well  as  some  of  the  Fortran  computer  programs  employed  and  other 
explanatory  material. 
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Questions  pertaining  to  these  models  and/or  their  use  may  be 
directed  to  the  author  at  the  U.  S.  Army  Weapons  Command,  Rock 
Island,  Illinois  61201  -  (AMSWE-CPD) . 
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SECTION  II 


WECOM  COMBAT  VEHICLE  LIFE  CYCLE  COST  MODEL 
(FOR  TATAWS  III) 


WECOM  COMBAT  VEHICLE  LIFE  CYCLE  COST  MODEL 


(For  TATAWS  III  Study) 

1.  This  model  is  presented  in  six  sections  as  follows: 

A.  Cost  Model  Flow  Chart  and  Cost  Model. 

B.  List  of  data  names  and  definitions  of  factors,  data 
and  schedules  which  are  inputs  to  equations  (i.e., 
appearing  on  right  side  of  cost  equations) . 

C.  Listing  of  definitions  of  data  names  appearing  on 
left  side  of  equations. 

D.  TATAWS  III  Chart  of  Accounts  (annotated  with  cost 
model  equation  numbers  and  input  data  names) . 

E.  Listing  of  all  data  names  in  sequence  consistent  with 
the  TATAWS  III  Chart  of  Accounts. 

F.  Computer  Printouts  of  FORTRAN  Program  and  Costs. 

2.  Section  A  is  the  mathematical  cost  model  and  consists  of 
some  90  equations  and  FORTRAN  statements  in  the  correct  order  re¬ 
quired  for  computer  computation.  The  last  page  of  this  section 
contains  an  explanation  of  the  FORTRAN  "IF  Statement"  which  is  used 
throughout  the  model  to  permit  automatic  decision-making  on  the  part 
of  the  computer.  These  statements  are  used  to  decide  whether  or  not 
to  provide  for  the  provisioning  of  Army  Stock  Fund  and  Selected  Repair 
Parts  as  well  as  to  overcome  certain  mathematical  difficulties,  such 
as  division  by  zero  or  preventing  the  generation  of  undeslreable 
negative  numbers.  Otherwise,  the  model  is  straightforward  and  simply 
consists  of  equations  for  the  computation  of  cost  elements  as  they 
appear  in  the  Chart  of  Accounts  sequence. 

3.  The  contents  of  Sections  B  and  C  are  self-explanatory.  The 
Section  B  listing  isolates,  defines,  and  highlights  all  the  elements 


of  information  required  as  input  to  the  model,  while  Section  C 
defines  each  of  the  cost  elements  computed  with  cost  equations. 

4.  Sections  0  and  E  serve  to  explain  the  relationship  between 
the  elements  of  the  mathematical  model  and  the  TATAWS  III  Chart  of 
Accounts.  It  is  also  intended  that  Section  E  (or  a  portion  of  it) 
will  serve  as  the  computer  output  format  for  the  presentation  of 
cost  details  which  will  serve  as  WECOM  backup  of  the  results 
summarized  on  the  six  forms  required  by  ACSFOR. 

5.  Section  F  contains  computer  printouts  of  the  FORTRAN 
program,  listings  of  input  and  output  data  as  well  as  printouts  of 
three  of  the  cost  summary  forms  designed  specifically  for  this  study. 


SECTION  A 


COST  MODEL  FLOW  CHART 
AND 

EQUATIONS  FOR  TATAWS  III 
(In  Correct  Computational  Order) 
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eouatjo:ls_  fok_  tata'.-.s  iti 

(In  Correct  Computational  Order) 

DEV  =  RDli.  +  MPAI  +  OMAI -  (1) 

PBS  =  APF,  +  FAC  +  LAYF -  (2) 

TRA1N1C  =  (TRAIN! U)  (1RAIN1P)  -  (3) 

TRAIN2C  =  (1 RAIN2U)  (TRAIN2P)  -  (4) 


IF  (TANK?)  5,  5,  8 


5  TAjIKC  =  0 -  (5) 

6  TANKU  -  0 -  (6) 

7  GO  TO  20 -  (7) 


Note  1; 

The  above  IF  statement  procedure  means  that  if  TANKP  is 
zero  for  any  particular  year,  then  TANKOTH  (in  equation  18)  must  also 
be  zero  for  that  same  year.  Hence,  for  any  given  year,  this  model 
does  not  provide  for  production  support  costs  (i.e.,  TANKOTH)  when 
there  is  no  tank  production  programmed  (TANKP) . 

Therefore,  if  production  support  costs  are  expected  during  a 
year  in  which  TANKP  is  zero,  such  TANKOTH  costs  should  be  included 
in  the  following  first  year  in  which  TANKP  is  not  zero. 


IF  (b)  8,  9A,  8 
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Note  1A: 

If  Government  Furnished  Equipment  (GFE)  is  included  in  "A", 
then  any  GA  and  Profit  contained  in  this  GFE  should  be  subtracted 
from  the  GFE  before  inclusion  in  A.  In  doing  this,  use  the  same 
factors  for  Ga  anc  Profit  as  are  used  fer  ho  and  K9. 


A  -  1 


Note  IB : 


If  Government  Furnished  Equipment  (GEE)  contained  in 
"TANKFAB"  includes  tool  maintenance  costs,  then  the  basic  FI 


factor  must  be  modified  by  multiplying  by  #t  GFE  Costs 

(1  tankfaF'  * 

TOOLMAINT  »  (Fl)  (TANKFAB)  -  (H) 
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TANKU  -  TANKC/TANKP -  (19) 

20  MI  «  TANKC  +  TRAIN1C  +  TRAIN 2C  +  SPEQUIP -  (20) 


IF  (XSRPIP)  22,  22,  21 

21  SRPIP  -  XSRPIP -  (21) 

GO  TO  26 

22  IF  (TANKA)  24,  24,  23  -  (22) 

23  TANKINC  -  TANKP/ TANKA -  (23) 

IF  (TANKINC  -  0.25)  25,  24,  24 

24  SRPIP  -  .045  (TANKC)  -  (24) 

GO  TO  26 

25  SRPIP  -  0 -  (25) 


A  -  2 


26  RDW  =  MI  +  SRPIP -  (26) 

27  FDTII  *  (TANKD)  (F10)  +  (TRAIN1D)  (Fll)  + 
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Note  2: 

F13  must  always  have  a  positive  value  greater  than  zero. 


Note  3  -  to  persons  using  XSRPIP  option: 

If  XSRPIP  ■  0  is  desired  for  any  year  when  TANKP/TANKA  i  0.25, 
then  an  input  of  $1.00  or  less  is  required  for  XSRPIP  for  that  year. 
The  idea  is  that  a  very  low  value  for  XSRPIP  should  be  used  instead 
of  zero,  since  an  input  of  zero  for  XSRPIP  (when  TANKP/TANKA  L  0.25) 
will  result  in  a  large  positive  number  for  SRPIP. 
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IF  (TOEINC)  29,  29,  31 

29  F15  -  0 -  (29) 

30  F16  -  0 -  (30) 

GO  TO  37 


Note  A: 

TOEINC  can  never  be  a  negative  number.  If  TOE  tanks  are 
decreased,  let  the  input  TOEINC  *  0  for  that  particular  year. 
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IF  (F15)  34,  35,  35 

F15  -  0  - 

F16  b  i _ INHERCR _ 
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IF  (F16)  36,  37,  37 

F16  *=  0 - 
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(35) 

(36) 


Note  5: 

The  factors  TOEMP  and  TOECP  must  always  be  numbers  which 
are  greater  than  zero. 
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GO  TO  56 

55  ASF  *=  0 -  (55) 
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Note  6  -  to  persons  using  XASF  option: 

If  it  is  desired  to  make  XASF  equal  to  zero  while  XSRPIP 
or  SRPIP  >  1  and  while  TANKC  >  zero,  it  is  necessary  to  make  XASF 
equal  to  $1.00  or  less,  but  not  zero. 

Also,  ASF  is  a  non-add  item  and  is  shown  only  to  indicate 
Initial  Provisioning  and  Reprovisioning  ASF  requirements. 
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IF  (TOEOVS)  69,  69,  70 

69  SDTPOWP  ■=  0 -  (69) 

GO  TO  71 

70  SDTPOWP  - _ CS^-(T0E0VS)__(F21)_  _ 

7U  SDTPOWP  (pl3)  (TO£OVS  +  T0EC0N)  (70) 

71  SDTOVS  -  SDTANKS  +  SDTFOWP -  (71) 

\ 

SDT  ■=  SDTREB  +  SDTOVS -  (72) 


BP2200III  -  BP22PROP  +  BP22PE  +  BP22IPP  +  BP22SDOP  + 

BP22SMA  +  SDT  +  BP22MAN -  (73) 


BP23REB  -  (REBILD)  (F22)  +  fCTOECON  +  TACON)  (CONMILES)  + 

(TOEOVS  +  TAOVS)  (OVSMILES)]  (F23)  -  (74) 

BP23SUP  -  (FBP23SUP)  (MYBP23SUP)  -  (75) 

BP2300III  -  BP23REB  +  BP23SUP  +  BP230TH -  (76) 


OMAIII  »  BP2000III  +  BP2100III  +  BP2200III  + 

BP2300III  +  BP2600  -  (77) 


MPA20CREW  -  (TOECON)  (CRUPACOS)  +  (TOEOVS)  (CRUPAOVS)  -  (78) 

MPA20MAINT  -  (TOECON)  (MAINTPACON)  +  (TOEOVS)  (MAINTPAOVS)  -  (79) 

MPA20III  -  MPA20CREW  +  MPA20MAINT -  (80) 
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MPA21CREW  =  (CTR)  (FMPAITC)  (TOECON  +  TOEOVS  -  T°_EINC)  -  (81) 

2  ' 

MPA21MAINT  =  (MTR)  (FMPAITM)  (TOECON  +  TOEOVS  -  JP.EIN.C)  -  (82) 

2 

MPA21III  -  MPA21CREW  +  MPA21MAINT -  (83) 


MPA22III  -  (FKPA22III)  (MYMPA22III)  -  (84) 


MPAIII  -  MPA20III  +  MPA21III  +  MPA22III  -  (85) 


OPER  -  PEMA1II  +  OMAIII  +  NGOMA  +  MPAIII -  (86) 


FDT  -  FDTII  +  FDTIII -  (87) 

PEMA  -  PEMAII  +  PEMAIII -  (88) 

OMA  «  OMAI  +  OMAII  +  OMAIII -  (89) 

MPA  -  MPAI  +  MPAII  +  MPAIII -  (90) 

TPC  -  MI  -1-  PBS  +  SRP  +  FDT -  (91) 

TOTFM3  »  RDTE  +  PEMA  +  OMA  +  NGOMA  +  MPA -  (92) 

TOT  -  DEV  +  INV  +  OPER -  (93) 

I 
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Explanation  of  IF  Statement 
for  TATAWS  III  Automated  Model 


IF 

Statement 

Number 


5 

6 
7 


(-  0 

IF  (TANKP)  5,  5, 

TANKC  -  0  - 

TANKU  -  0  — - 

GO  TO  20  - 


+  are  understood) 
8 


(5) 

(6) 

(7) 


The  above  IF  statement  is  read  as  follows: 

1.  If  the  term  in  the  brackets  (in  this  case  "TANKP")  represents 
a  negative  number,  then  go  to  Equation  5  and  from  there 
proceed  as  usual  in  order  of  equation  number  sequence  unless 
(or  until)  directed  otherwise  by  a  statement  number. 

2.  A1  so,  if  the  terra  in  the  brackets  equals  zero,  go  to 
Equation  5  and  from  there  proceed  as  indicated  in 
paragraph  1  above. 

3.  If,  however,  the  term  in  the  brackets  represents  a  positive 
number,  go  to  Equation  8  and  from  there  proceed  as  indicated 
in  paragraph  1  above. 

Accordingly: 

If  TANKP  is  zero: 

Equation  5  says  "set  TANKC  ■  0" 

Equation  6  says  "set  TANKU  ■  0" 

Equation  7  says  "GO  TO  Equation  20  and  calculate 
Total  Major  Item  Hardware  Costs",  thus  bypassing  all 
equations  concerned  with  production  costs  for  tanks. 
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SECTION  B 

INPUT  DATA  AND  DEFINITIONS 
FOR  TATAWS  III  MODEL 


INPUT  DATA  AND  DEFINITIONS 


FOR  TATAWS  III  MODEL 


Item 

No. 

1 

2 

3 

A 

5 

6 

7 

8 
9 

10 


11 

12 

13 

1A 


15 

16 
17 


18 

19 

20 


Note;  The  following  terms  are  listed  in  approximate  order 
of  appearance  on  right  side  of  equations  proceeding 
sequentially  from  equation  1  to  90. 


RDTE  -  Yearly  RDT&E  costs 

MPAI  -  Yearly  MPA  costs  for  Development  Phase 

OMAI  -  Yearly  O&MA  costs  for  Development  Phase 

APE  -  Yearly  costs  for  Advanced  production  Engineering 

FAC  -  Yearly  costs  for  production  facilities 

LAYF  -  Yearly  facilities  layaway  costs 

TRAIN1P  -  Production  quantity  of  No.  1  trainers  programmed  yearly 
TRAIN1U  -  Average  yearly  unit  cost  for  trainer  1. 

TRAIN1D  -  IJelivery  schedule  for  trainer  1. 

TRAIN1A  -  Trainer  1  assets  at  end  of  each  year 


TRAIN2P  ) 

TRAIN2U  )  These  data  names  apply  to  trainer  2 
TRAIN2D  )  as  the  above  apply  to  trainer  1. 
TRAIN2A  ) 

TANKP  )  These  apply  to  production,  delivery  and 

TANKD  ) - year  end  assets  of  the  primary  tank  or 

TANKA  )  vehicle  under  consideration. 


AAOTANK  ) 
AA0TRAIN1  ) 
AA0TRAIN2  ) 


Army  Acquisition  Objectives  for 
tank  and  trainers  1  and  2 
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Item 

No. 

21  SPLQUIP  -  Yearly  costs  for  Special  Equipment .  Ground 

Support  Equipment,  etc. 

22  A  -  First  unit  mass  production  cost  (Direct  Labor, 

Material  and  Overhead) 

23  B  -  Learning  curve  constant  associated  with  slope  of  curve 

or  with  percentage  rate  of  learning 

24  F  -  Cumulative  production  quantity  pertaining  to  the 

first  unit  of  each  year's  tank  production 

25  TOOLINIT  -  Yearly  Initial  Tooling  costs  for  tank  production 

26  ENG  -  Yearly  Engineering  costs  associated  with  tank  production 

27  QA  -  Yearly  Quality  Assurance  ccsts  associated  with 

tank  production 

28  PAGES  -  Yearly  number  of  documentation  pages  to  be  developed 

for  tank 

29  CONTOTK  -  Other  miscellaneous  (yearly)  tank  production 

contractor  costs 

30  FI  -  Factor  to  be  applied  to  yearly  tank  fabrication  costs 

to  calculate  yearly  costs  for  maintenance  of  production 
tooling 

31  F2  -  Documentation  costs  per  page 


32 

33 

34 

35 

36 


F3  ) 

F4  )  — 
F5  ) 

F6  ) 

F7  ) 


Fractions  of  total  costs  for  tank  fabrication, 
tooling,  engineering,  quality  assurance  and 
documentation  applicable  to  non-government  production 
contractor,  respectively. 


37  F8  -  Factor  to  be  applied  to  yearly  total  contractor  costs 

to  determine  General  and  Administrative  costs 

38  F9  -  Profit  percentage  factor 


# 


B  -  2 


Item 

NO. 


39  XSRPIP 

AO  FIO) 

41  Fll) - 

42  F12) 

43  F13  - 

44  F14  - 


Yearly  thruput  production  costs  for  initial 
stockage  of  spare  tank  engines  and  transmissions 
(Selected  Repair  Parts  for  Initial  provisioning). 
X  designates  thruput  alternative. 


Average  unit  First  Destination  Transportation  costs 
for  tank,  trainer  1  and  trainer  2,  respectively 


Average  production  cost  for  an  engine  and  transmission  set. 
F13  must  always  have  a  positive  value  greater  than  zero. 

Average  First  Destination  Transportation  cost  for  an 
engine-transmission  set 


F15  and  F16  are  calculated  with  cost  equations  within  the 
TATAWS  III  Model,  (i.e..  Equations  33  and  35). 

45  MTR  -  Maintenance  Personnel  Turnover  pate 

46  CTR  -  prew  Turnover  Rate 


47  M480UT  ) 

48  M48A2COUT) 

49  M48A30UT  ) 

50  M600UT  ) 

51  M60SHOUT  ) 

52  M5510UT  ) 


Yearly  phase-out  schedules  for  M48  Series, 
M60/M60A1  and  M60  Shillelagh  tanks  as  well 
as  for  the  M551  Vehicle,  respectively 


53  M48MP  ) 

54  M48A2CMP) 

55  M48A3MP  ) 

56  M60MP  ) 

57  M60SHMP  ) 

58  M551MP  ) 


Average  number  of  maintenance  personnel 
required  per  tank  per  year  for  organizational, 
direct,  and  general  support 


59  TOEINC  -  Yearly  increase  in  TOE  tanks 

(This  must  be  zero  or  a  positive  value.  If  TOE 
tanks  are  decreased,  then  make  TOEINC  *  0.) 

60  TOEMP  -  Average  number  of  maintenance  personnel  required  per 

TOE  tank  per  year  for  organizational,  direct  and  general 
support.  (This  must  always  have  a  positive  value  and 
never  be  zero.) 
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ITEM 

No. 


6l  TOECP  -  Average  number  of  crew  personnel  required  per  TOE 
tank.  (This  must  always  be  a  positive  value  and 
never  be  zero.) 

6  2  FBP21AITM  -  Tank  maintenance  training  cost  factor  in 

$/tank  (i.e.,  CONARC  OM,A  costs  for  Advanced 
Individual  Training) 

63  FBP21AITC  -  Tank  crew  training  cost  factor  in  $/tank  (i.e., 

CONARC  OM,A  costs  for  Advanced  Individual  ^Training 

64  BP21NET  -  Total  yearly  CONARC  "btew  Equipment  Training"  OM , A 

costs.  These  costs  are  for  travel  of  CONARC  cadre. 


65 

66 
67 


68 

69 

70 


71 


72 


73 

74 


75 


FBP22PROC  )  Factors  (in  $/man-yr)  for  Procurement , 

FBP22SUPLY) -  Supply  and  Management  activities  included 

FBP22MNGT  )  in  BP2200. 


MYBP22PROC  ) 

MYBP22SUPLY) - 

MYBP22MNGT  ) 


Estimated  total  annual  civilian  Man-Years 
of  effort  required  for  Procurement,  Supply 
and  management  activities  under  the  Investment 
cost  phase  (i.e.,  Para  II  of  TATAWS  III  Chart 
of  Accounts). 


BP2300II  -  Yearly  estimates  of  total  costs  for  BP2300 
activities  under  Investmant  phase  (Par  II). 
Essentially,  these  costs  are  associated  with  New 
Equipment  Training  and  New  Materiel  Introductory 
Briefings. 

FMPAITM  -  Tank  maintenance  training  cost  factor  in  $/tank 
(i.e.,  CONARC  MPA  costs  for  cadre  and  trainees 
in  Advanced  Individual  Training) 

FMPAITC  -  Same  as  for  FMPAITM  above  except  this  factor  is 
for  tank  crew  training  in  $/tank. 

FMPA22II  -  Average  MPA  cost  factor  (in  $/man  yr)  for  BP2200 
activities  under  Investment  Phase  II . 

MYMPA22II  -  Estimated  total  annual  Man-Years  of  military  labor 
required  for  investmant  (Phase  II)  BP2200 
activities 
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Item 

No. 


76  MPA23II  -  Yearly  estimates  of  total  MPA  costs  for  BP2300 

activities  under  Investment  Phase  H_.  (This  is 
essentially  NET  MPA  costs.) 

77  XASF  -  Annual  estimates  of  total  Army  Stock  Fund  (Initial 

Provisioning  Parts)  costs 

(X  indicates  this  estimate  is  calculated  outside 
the  model.)  Also,  this  is  a  non-add  cost  element. 

78  F17  -  Average  cost  of  SRPR  "Selected  Repair  Parts  for  Re¬ 

plenishment"  per  tank  year.  These  are  replenishment 
spare  engines  and  transmission  costs. 

79  DINUSE  -  Annual  average  total  of  TOE  +  TA  tanks. 

80  F18  -  Average  cost  of  ASF  parts  and  POL  per  tank  mile 

81  TOECON  -  TOE  tanks  in  CONUS  (yearly  average) 

82  TOEOVS  -  TOE  tanks  overseas  (yearly  average) 

83  CONMILES  -  Average  miles  per  tank  year  in  CONUS . 

84  OVSMILES  -  Average  miles  per  tank  year  overseas. 

85  MYBP22PROP)  Estimated  total  annual  civilian  man-years  of 

86  MYBP22SMA  )  -  effort  for  Procurement  Operations,  Supply 

87  MYBP22MAN  )  Management  and  Project  Management  and  Mid- 

Command  Management  activities  under  the 
Operating  Cost  Phase  (i.e.,  Para  III  of 
TATAWS  III  Chart  of  Accounts) 

88  REBILD  -  Rebuild  schedule  for  tanks.  Total  number  of  tanks 

scheduled  for  overhaul  and  rebuild  each  year. 

89  OVSHIP  -  Total  number  of  tanks  scheduled  for  overseas 

shipment  each  year 

90  F19  -  Average  cost  to  ship  a  tank  to  and  from  a  maint  nance 

depot  (worldwide  average) 

91  F20  -  Average  Second  Destination  Transportation  costs 

(i.e.,  BP2250)  for  overseas  shipment  of  a  tank 
(worldwide  average) 
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Item 

No. 

92  F21  -  Average  Second  Destination  Transportation  costs  per 

powerp  ck  (i.e.,  per  engine  and  transmission  set) 

93  F22  -  Average  cost  of  tank  rebuild  (exclusive  of  rebuild  of 

powerpack) 

94  F23  -  Average  cost  of  powerpack  rebuild  per  tank  mile 

95  BP22PE  -  Total  Production  Engineering  costs  for  ASF  items 

(BP2270.2) 

96  BP22IPP  -  Total  Industrial  Preparedness  Planning  cost  (BP2240.3) 

97  BP22SDOP  -  Total  costs  for  Supply  Depot  Operations  (i.e., 

costs  to  receive,  store  and  ship  hardware  -  BP2220.1) 

98  FBP23SUP  -  Average  cost  for  civilian  labor  expended  in 

maintenance  support  activities  in  dollars  per 
man-year 

99  MYBP23SUP  -  Average  yearly  number  of  Man  Years  of  civilian 

labor  effort  expended  in  maintenance  support 
activities 

100  BP230TH  -  Total  yearly  other  depot  maintenance  costs  exclusive 

of  rebuild  (23AO)  and  maintenance  support  (23LO) 

(i.e.,  total  of  BP23BP  -  BP23K0) 

101  BP2600  -  Total  yearly  0M,A  costs  for  Army  Reserve  and  ROTC 

102  TACON  -  Number  of  TA  tanks  in  continental  United  States 

(yearly  average) 

103  TAOVS  -  Number  of  TA  tanks  overseas  (yearly  average) 

104  NGOMA  -  Yearly  estimates  of  total  costs  for  Operational  and 

Maintenance  of  tanks  in  the  National  Guard  under  the 
Operating  Cost  Phase  (III)  of  the  TATAWS  III  Chart 
of  Accounts 

105  CRUPACON)  Average  annual  crew  pay  costs  per  TOE  tank 

106  CRUPAOVS)  in  CONUS  and  overseas,  respectively,  in 

$/tank  year 


h 
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Item 

No. 

107  MAINTPACON)  Average  annual  military  labor  costs  for 

108  MAINTPAOVS)  maintenance  of  one  TOE  tank  in  CONUS  and 

overseas .  respectively  (exclusive  of 
depot  maintenance)  in  $/tank  year 

109  FMPA22III  -  Average  MPA  cost  per  man-year  associated  with 

BP2200  activities  under  the  Operating  Cost 
Phase  III  of  the  TATAWS  III  Chart  of  Accounts 

110  MYMPA22III  -  Annual  estimates  of  military  man-years  of 

effort  associated  with  BP2200  activities  under 
the  Operating  Cost  Phase  III  of  the  TATAWS  III 
Chart  of  Accounts 
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DEFINITIONS  OF  TATAWS  III 
COST  ELEMENT  DATA  NAMES 


(Terms  appearing  on  left  side  of  equations) 


DEFINITIONS  OF  TATAUS  III 
COST  ELEMENT  DATA  NAMES 

(Terms  appearing  on  left  side  of  equations) 

Note:  (1)  Paragraph  numbers  refer  to  TATAWS  III  Chart  of  Accounts. 

(2)  All  costs  are  on  an  annual  basis  unless  otherwise  indicated. 

(3)  The  word  "total"  means  "total  annual". 

Equa.  Cost  Element 

No.  Designation  Paragraph  No.  Definitions 


1 

DEV 

I 

2 

PBS 

II  A  1 

3 

TRAIN1C 

II  A  2a  (2) 

4. 

TRAIN2C 

same 

5. 

TANKC 

II  A  2a  (1) 

6. 

TANKU 

For  II  A  2a  (1) 

7. 

(This  equation  bypasses  equations 

8. 

X 

For  II  A  2a  (1) 

9. 

Y 

For 

II 

A  2a  (1) 

10. 

TANKFAB 

For 

II 

A  2a  (1) 

11. 

TOOLMAINT 

For 

II 

A  2a (4) (a) 

• 

CM 

H 

TOOL 

IIA 

2a 

(4) (a) 

13. 

DOC 

IIA 

2a 

(4)  (d) 

14. 

C0NTC0ST 

For 

IIA  2a  (4) (e) 

15. 

GA 

IIA 

2a 

(4)  (e) 

16. 

PROFIT 

IIA 

2a 

(4)  (e) 

Total  Research  &  Development  Costs 

Total  Production  Base  Support  Costs 

Total  Production  Costs  for  Tank  Trainer  1 

Total  Production  Costs  for  Tank  Trainer  2 

Total  Production  Costs  for  Tanks 

Average  unit  production  costs  for  tanks. 

8-19  if  TANKP  -0.) 

Learning  curve  midpoint  of  annual  tank 
production  quantity.  This  is  the 
tank  which  has  a  unit  cost  equal  to 
the  annual  average  unit  cost. 

Unit  cost  of  the  X  (or  midpoint)  tank 

Total  tank  fabrication  costs  -  (This 
includes  material,  labor  and  overhead 
but  not  production  support  II  A2a(4). 

Costs  for  maintenance  of  tooling  for 
tank  production 

Total  tool  maintenance  costs  for 
tank  production 

Total  tank  documentation  costs 

Total  tank  production  contractor  costs 

General  and  Administrative  overhead 
costs  for  tank  production  contractor 

Tank  production  contractor's  profit 
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17. 

TANKOTH 

IIA  2a  (4) 

Tank  production  support  costs 

18. 

TANKC 

IIA  2a  (1) 

Total  tank  production  costs 

19. 

TANKU 

For  ACSFOR  Forms 

Average  unit  tank  production  cost 

20. 

MI 

IIA  2a 

Total  major  items  hardware  production 
costs 

21. 

SRPIP 

IIA  2b 

Selected  Repair  Parts  for  Initial 
Provisioning  and  Reprovisioning 
(i.e.,  spare  engines  and  transmissions) 

22. 

TANKA 

For  ACSFOR  Forms 

(See  next  item.) 

23. 

TANKINC 

For  IIA  2b 

Ratio  of  tank  production  programmed 
quantity  (TANKP)  to  year  end  tank 
assets  (TANKA) 

24. ) 

25. ) 

-  SRPIP 

( - See  Item  21  above. - ) 

26. 

HDW 

IIA  2 

Total  hardware  production  costs 

27. 

FDTII 

IIA  3 

First  Destination  Transportation  costs 
under  Investment  Phase 

28. 

PEMAII 

IIA 

Total  PEMA  for  Investment  Phase 

29. 

F15 

For  II  B  1  and 

II  C  2 

Factor  for  inheritance  of  trained 
military  personnel  for  tank  main¬ 
tenance  (i.e.,  percentage  of  required 
military  maintenance  personnel  which 
must  undergo  CONARC  advanced  individual 
training) 

30. 

F16 

(Same  as  Item  29  except  F16  pertains  to  CONARC  training 
of  Tank  Crews) 

31. 

INHERMA 

For  II  B  1  and 

II  B  2 

Total  number  of  tank  maintenance 
personnel  inherited  from  phaseout 
of  other  tanks. 

32. 

INHERCR 

(Same  as  Item  31  except  that  this  refers  to  tank 
crew  personnel) 

33. ) 

34. ) 

-  F15 

( - See  Item  29  above. - ) 

35. ) 

36. ) 

-  F16 

( - See  Item  30  above. - ) 

37 

BP21AITM 

For  II  B  1 

Total  initial  CONARC  0M,A  costs  for 

Advanced  Individual  Training  of  tank 
maintenance  personnel  (Investment  Phase) 


C  -  2 


38.  BP21AITC  (Same  as  37  (BPalAITM)  except  this  refers  to  tank  crews 


39. 

BP21AIT 

For  II  B  1 

40. 

BP2100II 

II  B  1 

41. 

42. 

43. 

BP22PROC 

BP22SUPLY 

BP22MNGT 

IIB  2(a)  (b)(d)  ) 
IIB  2(c)  )- 

IIB  2 (e) (f )  ) 

44. 

BP2200II 

IIB  2 

45. 

OMAII 

IIB 

46. 

MPAITM 

For  IIC  2 

47. 

MPAITC 

(Same  as  for  Item  46 

48. 

MPA21II 

IIC  2 

49. 

MPA22II 

IIC  1 

50. 

MPAII 

IIC 

51. 

INV 

II 

52. 

ASF 

IID 

53. 

SRPIP 

(See  item  21  above.) 

54. ) 

55. ) 

-  ASF 

(See  item  52  above.) 

56. 

SRPR 

For  III  A 

Sum  of  Items  37  and  38 

Total  initial  CONARC  OM,A  coses 
applicable  to  tank 

Total  Investment  Phase  BP2200 
"Central  Supply  Activities" 
costs  for  Procurement,  Supply 
and  Management,  respectively 

Total  Investment  Phase  BP2200  costs 
(i.e.,  sum  of  items  41,  42  and  43 
above) 

Total  OM,A  costs  for  Investment  Phase 

Total  initial  CONARC  MPA  costs  for 
Advanced  Individual  Training  of 
Tank  Maintenance  Personnel  (both 
cadre  and  trainee  costs)  for 
Investment  Phase) 

above  except  pertains  to  tank  crew.) 

Total  initial  CONARC  MPA  costs  for 
Advanced  Individual  Training  of  tank 
crews  and  maintenance  personnel 
under  Investment  Phase  (Sum  of 
Items  46  and  47  above). 

Total  initial  MPA  costs  (Investment 
Phase)  associated  with  BP2200 
activities 

Total  MPA  costs  for  Investment  Phase 

Total  Investment  Costs 

Total  acquisition  costs  of  initial 
provisioning  repair  parts  (Army  Stock 
Fund)  for  Tanks.  This  is  a  non-add 
item. 


Total  production  costs  for  replenish¬ 
ment  of  spare  engines  and  transmissions 
(i.e..  Selected  Repair  Parts  for  Re¬ 
plenishment) 


C  -  3 


% 


57. 

FDTIII 

For  III  A 

Total  First  Destination  Transportation 
costs  for  SRPR 

58. 

PEMAIII 

III  A 

Total  PEMA  costs  for  Operating  Phase 
(i.e.,  Phase  III) 

59. 

BP2000III 

III  B  1 

Total  cost  of  repair  parts  and  POL 
for  TOE  tanks 

60. 

BP21MAINT 

For  III  B  2 

Total  CONARC  0M,A  costs  for  replace¬ 
ment  training  of  tank  maintenance 
personnel 

61. 

BP21CREW 

(Same  as  for  Item  60  above  except  this  cost  refers  to 
replacement  training  of  tank  crews.) 

62. 

BP2100III 

Ill  B  2 

Total  BP2100  costs  under  Operating 

Phase  III.  (Sum  of  Items  60  and  61.) 

63. 

64. 

65. 

BP22PROP 

BP22SMA 

BP22MAN 

III  B  3(a)  ) 

III  B  3(e)  ) 

III  B  3(g)  ,(h)  ) 

Total  Operating  Phase  (III)  BP2200 
"Central  Supply  Activities"  costs 
for  Procurement,  Supply  and 
Management,  respectively 

66. 

SDTREB 

For  IIIB  3(f)(1) 

Total  transportation  costs  for  tanks 
to  and  from  maintenance  depots, 
worldwide  (i.e.  Second  Destination 
Transportation  for  rebuild  and 
overhaul  of  tanks) 

67. 

SDTANKS 

For  IIIB  3(f)(2) 

Total  Second  Destination  Transporta¬ 
tion  costs  for  shipment  of  tanks 
overseas 

68. 

SRP 

For  ACS FOR  Forms 

Total  costs  of  Selected  Repair  Parts 
(spare/repair  engines  and  transmissions) 
(Sura  of  SRPR  +  SRPIP) 

69. ) 

70. ) 

-  SDTPOWP 

For  IIIB  3(f)(2) 

Total  Second  Destination  Transporta¬ 
tion  costs  for  power  packs  (engine/ 
transmission  set)  being  shipped 
overseas) 

71. 

SDTOVS 

IIIB  3(f)(2) 

Sum  of  items  67  and  69/70  above. 

Total  of  Second  Destination  Transporta¬ 
tion  costs  for  overseas  shipments. 

72. 

SDT 

IIIB  3(f) 

Total  Second  Destination  Transportation 
costs  (Sura  of  items  66  and  71  above) 

73. 

BP2200III 

III  B  3 

Total  Operating  Phase  BP2200  costs 

t 
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74. 

BP23REB 

III  B  4a 

Total  costs  for  rebuild  and  overhaul 
of  tanks  at  maintenance  depots 

75. 

BP23SUP 

III  B  41 

Total  maintenance  support  costs  for 
tanks  at  depots 

76. 

BP2300III 

III  B  4 

Total  Depot  Maintenance  Costs 
(BP2300)  under  Phase  III  (Operating 
Costs) 

77. 

OMAIII 

III  B 

Total  OM,A  costs  under  Phase  III 
(Operating  Cost) 

78. 

MPA20CREW 

For  HID 

Total  MPA  costs  for  TOE  tank  crews 
associated  with  BP2000  (0M,A  of 
Operating  Forces) 

79. 

MPA20MAINT 

(Same  as  for 
to  MPA  costs 

Item  78  above  except  these  costs  pertain 
i  for  tank  maintenance  personnel) 

80. 

MPA20III 

For  III  D 

Total  MPA  costs  for  TOE  tank  crews 
and  maintenance  personnel  associated 
with  BP2000  (0M,A  of  Operating  Forces) 

81. 

MPA21CREW 

For  III  D 

Total  CONARC  MPA  costs  for  replace¬ 
ment  training  of  tank  crews  (costs 
include  CONARC  cadre  as  well  as  crew 
trainee  MPA) 

82. 

MPA21MAINT 

(Same  as  Item  81  above  except  this  refers  to  replacement 
training  of  tani;  maintenance  personnel) 

83. 

MPA21III 

For  III  D 

Total  MPA  costs  for  CONARC  replace¬ 
ment  training  of  tank  crews  and 
maintenance  personnel.  (Sum  of 

Items  81  and  82  above.) 

84. 

MPA22III 

For  III  D 

Total  MPA  costs  associated  with  BP2200, 
Operating  Phase  III  for  tank  "Central 
Supply  Activities" 

85. 

MPAIII 

III  D 

Total  MPA  costs  associated  with  the 
Operations  Phase  III.  (Sura  of  Items 

80,  83  and  84  above.) 

86. 

OPER 

III 

Total  Operating  Costs  (Phase  III) 

(Sum  of  items  58,  77,  85  and  National 
Guard  0M,A) 

87. 

FDT 

For  ACSFDR 

Forms  Total  First  Destination  Transportation 
costs.  (Sum  of  items  27  and  57.) 

88. 

PEMA 

For  ACSFOR 

Forms  Total  PEMA  costs  (Sum  of  Items  28  and 
58.) 
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OMA 

For 

ACS FOR 

Forms 

Total  OM,A  costs  (Sum  of  items  45 
77  and  OM,A  costs  under  the 
Development  Phase  I.) 

MPA 

For 

ACSFOR 

Forms 

Total  MPA  costs  (Sum  of  items  50, 
85  and  MPA  costs  under  the 
Development  Phase  I.) 

TPC 

For 

ACS FOR 

Forms 

Total  PEMA  cost  (yearly) 

TOTFM3 

For 

ACSFOR 

Forms 

Total  of  Budget  Program  Cost 
Elements  (yearly) 

TOT 

For 

ACSFOR 

Forms 

Total  of  Development,  Investment 

and  Operating  Costs  (yearly) 


SECTION  D 

LIFE  CYCLE  CHART  OF  ACCOUNTS 
TATAKS  III 


LIFE  CYCLE  CHART  OF  ACC  CHETS 


TATARS  III 

Appropriation 

Symbol 

I.  RESEARCH  AND  DEVELOPMENT  PHASE  -  (1) 

A.  RDT&E  -  <J*DTE)  21X2040 

1.  Design  and  Development 

2.  Test  and  Evaluation 

3.  New  Equipment  Training 

B.  MILITARY  PERSONNEL,  ARMY  -  (MPAI)  2182010 

1.  Project  Manager  Staff 

2.  New  Equipment  Tra iningC includes 
CONARC  instructor's  time  plus 
command  personnel). 

C.  OPERATION'  &  MAINTENANCE  ARMY  -  (OMAI)  2182020 

1.  Special  Tactical  Activities 

2.  Procurement  Activities 

3.  Pre-Issue  Engineering 
H.  INVESTMENT  PHASE  -  (51) 

A.  PEMA  -  (28)  21X2030 

1.  Production  Base  Support  -  (2) 

a.  APE  -  (APE) 

b.  Provisioning  of  Industrial  Facilities  ~  (FAC) 

c.  Layaway  of  Industrial  Facilities  -  (LAYF) 


Project  oi 
AMS  Code 


2050 

2210.1 

23L0.1 


4200,4490, 

4900 

4200,4490, 

4931 

4200,4490, 

4910 

4200,4490, 

4920 
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Life  Cycle  Chart  of  Accts  TATAR'S  III 
(cont  *d) 


Appropriation  Project  or 

_ _ Symbol  AMS  Code 

2.  Hardware  -  (26) 

a.  Major  Items  -  (20)  (4200, 4S00, 

(4400 

(1)  Main  weapon  system,  ammo  and  missile  (18)  *=  (10)  +  (17) 

AAO 

(2)  Trainers  -  (3)  and  (4) 

(3)  Special  cquipment/ground  equipment  -  (SPF.QUIP) 

(4)  Support  costs  -  (17) 

(a)  Tooling  (12)  -  (11)  +  (TOOLINIT) 

(b)  Eng  incering  -  (ENG) 

(c)  Quality  Assurance  -  (QA) 

(d)  Documentation  -  (13) 

(e)  Other _  (15)  and  (16) 

b.  Selected  Repair  Parts-  (21),  (24)  or  (25)  (4450,  4460, 

(4300 

(1)  Initial  Provisioning 

(2)  Reprovisioning 

3.  First  Destination  Transportation  -  (27) 

B,  Operation  &  Maintenance,  Army  -  (45)’  2182020 

1.  Training  Activities  (40)  ■  (37)  +  (38)  +  (BP21NET)  2100 

a.  School  Training 

(1)  Operation  of  Schools 

(2)  Equipment  for  Schools 
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Life  Cycle  Chart  of  Accts  TaTAV.'S  111 

(cont'd) 

Appropriation 

Symbol 

2.  Central  Supply  Activities  -  (44) 

a.  Procurement  operations  ) 

)  —(41) 

b.  Contract  Administration  ) 

c.  Supply  Management  Activities  -  (42) 

d.  Procurement  Standardization-  (41) 

e.  Project  Manager  -  (43) 

f .  Mid-Management  Command  -  (43) 

3.  Depot  Materiel  Maint,  and  Support  Act.-  (BP2300II) 

a.  New  Equipment  Training 

b.  New  Materiel  Introductory  Briefing 

C.  MILITARY  PERSONAL  ARMY-  (50)  2182010 

1.  Project  Managers  -  (49) 

2.  Schools  (48)  -  (46)  +  (47) 

a.  Cadre 

b.  Trainees  (initial  crews) 

3.  New  Equipment  Training  -  (MPA23II) 

D.  Army  Stock  Fund  (memo  entry  only)-  (52),  21X4991, XXX 

(54)  or’ (55) 

1,  Initial  Provisioning 

2.  Reprovisioning 
HI.  OPERATING  PHASE  -  (86) 

A.  PEMA  -  (58) 

1.  Selected  Repair  Parts  -  (56) 

First  Destination  Transportation  -  (57) 

a.  Replenishment 

2.  Annual  Service  Practice  Firings 

B.  Ope  ration  &  Maintenance  Army  -  (77) 

1.  Operating  Forces  -  (59) 


Project  or 
AMS  Code 

2200 

2210. 1 

2210. 2 

2230.1  &  2230. 

2270. 3 

2280. 3 

2280. 1 
2300 
231,0 
231,0 


0700.1 

0700.1 


(4300,4450, 

(4460 


4200, 4  SCO 


2000 
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Life  Cycle  Chart  of  Accts  T ATM.'S  III 

(cotit’d) 


Appropriation  Project  or 
Symbol _  AMS  Code 

a.  Repair  Parts 

b.  POL 

c.  Other  (common  maintenance  equipaient) 

2.  Training  Activities  (62)  -  (60)  +  (61)  2100 

a.  Schools 

(1)  Cadre ( instructing  replacement 

personnel) 

(2)  Trainees  (replacement  crews) 

b.  Repair  parts 

c.  POL 


3,  Central  Supply  Activities  -  (73)  2200 

a.  Procurement  Operations  ~  (63)  2210,1 

b.  Production  Engineering  for  ASF  Items  -  (BP22PE)  2270,2 

c.  Industrial  Preparedness  Planning-  (BP22IPP)  2240,3 

d.  Operation  of  Supply  Depot  Operations-  (BP22SDOP)  2220,1 

e.  Supply  Management  Activities  -  (64)  2230 

f.  Transportation  -  (72)  2250 

(1)  CONUS  (in  connection  with  rebuild)  -  (66) 

(2)  Overseas (includes  port  handl ing , ocean 


transportation  and  0/3  inland  transportation 

for  items  from  production.  Also  could  include 

some  rebuild  transportat ion  0/S),  (71)  ■  (67)  +  (70) 


g.  Project  Manager  Offices)  2280,3 

) — (BP22MAN) 

h.  Mid-Manager. an t  Command  )  2280,1 

4.  Depot  Maintenance  &  Maintenance  Support  -  (76)  2300 

a.  Overhaul  -  (74)  23AO 


Life  Cycle  Chart  of  Accts  TATAR'S  111 

(cont'd) 


b.  Progressive  Maintenance) 

) 

c.  Conversion  ) 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 


Appropriation 

Symbol 


d.  Activation 

e.  Inactivation 

f.  Renovation 

g.  Analytical  Rework 

h.  Modification 

i.  Repair 

j.  Inspection  &  Test 

k.  Materiel  Support 

l.  Maintenance  Support-  (75) 

5.  Army  Reserve  and  ROTC  _  (gp2600) 

C,  Operation  and  Maintenance,  National 

Guard  -  (NGOMA) 


—  (BP230TH) 


2182065 


Project  or 
AM3_Codc_ 

23C0 

23DO 

23KO 

23 1U 

23GO 

23110 

2310 

2330 

23KO 

23L0 

2600 


1.  Tra  ining  Operations 

2.  Logistic  Support 

3.  Headquarters  &  Command  Support 


3710 
37  30 
3740 


D.  Military  Personnel,  Army  -  (85)  2182010 

1.  Project  Manager  -  (84) 

2.  Cadre  (instructor’s  training  ) 

replacement  personnel)  ) 

)--  (83)  =  (81)  +  (82) 

3.  Trainees  (replacement  crews  and  ) 

direct  and  maintenance  personnel)  ) 
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SECTION  E 


^CON'CJ LUTIO_N  _0_F_ _DATA_  NAMES  TO 
MATH  MODEL  AND  CHART  OF  ACC OUNT S 


Para  Numbers 
from  Chart 
of  Accounts 
(Section  D) 

I 

A 

B 

C 


II 

A 

1 

a 

b 

c 


II  A  2 

a 


II  A  2  a 


RECONCILIATION  OF  DATA  NAMES  TO 
MATHEMATICAL  COST  MODEL  AND  CHART  OF  ACCOUNTS 
(TATAWS  III) 


Equation 


Data  Name  Number  Thruput 


DEV -  1 

RDTE - 

MPAI  - 

OMAI - 


INV -  51 

PEMAII -  28 

PBS -  2 

APE - 

FAC - 


LAYF 


HDW -  26 

MI -  20 

(1)  TANKC -  18 

(a)  TANKFAB -  10 

TANKP  - 

Y -  9 

A - 

B - 

X -  8 

p - 

(2)  TRAIN1C -  3 

TRAIN1U  - 

TRAIN1P  - 

TRAIN2C  -  4 


TRAIN2U 

TRAIN2P 


E  -  1 


XXX  XXX  X  XX  X  XX  XX 


Para  Numbers 

from  Chart  of  Equation 

Accts  (Sec  D)  Data  Name  Number  Thruput 


II  A  2  a  (3)  SPEQUIP -  X 

(4)  TANKOTH -  17 

(a)  TOOL -  12 

TOOLINIT  -  X 

TOOLMAINT -  11 

Fl - 

(b)  ENG  - 

(c)  QA  - 

(d)  DOC -  13 

F2 - 

PAGES  - 

(e)  GA -  15 

F8 -  X 

CONTCOST -  14 

F3 -  X 

F4 -  X 

F5 -  X 

F6 - - X 

F7 - - - . - .  X 

CONTOTH  -  X 

(c)  PROFIT -  16 

F9 - -  X 

II  A  2  b  XSRPIP -  X 

b  SRPIP -  24  or  25 

TANK  INC -  23 

TANKA -  X 

A  3  FDTII -  27 

TANKD -  X 

TRAIN1D  -  X 

TRAIN2D  -  X 

FIO -  X 

Fll  -  X 

F12 -  X 

F13 -  X 

F14  -  X 


E  -  2 


xx  xxx 


Para  Numbers 

from  Chart  of  Equation 

Accts  (Sec  D)  Data  Name  Number  Thru 

II  B  OMAII -  45 

1  BP2100I1 -  40 

BP21NET  -  X 

BP21AIT -  39 

BP21AITM -  37 

FBP21AITM  - 

TOEINC  - 

F15 -  33 

TOE!  IP - 

INHERMA -  31 


MTR - 

M480UT  — 
M48A2COUT 
M48A30UT 
M600UT  — 
M60S110UT 
M5510UT  - 

M48MP  - 

M48A2CMP 
M48A3MP  - 

H60MP  - 

M60SHMP  - 
M551MP  — 


BP21AITC -  38 

FBP21A1TC  - 

F16 -  35 

TOECP  - 

INHERCR -  32 


II  B  2  BP2200II -  44 

a,  b,  d  BP22PROC -  41 

FBP22PROC  - 

MYBP22PROC  - 

c  BP22SUPLY -  42 

FBP22SUPLY  - 

HYBP22SUPLY  - 

e,  f  BP22MNGT -  43 

FBP22MNGT  - 

MYBP22MNGT  - 


E  -  3 


X  X  XX  XX  X  X  X  XXXXXXXXXXXXX  X  XX 


Para  Numbers 
from  Chart  of 
Accts  (Sec  D) 

II  B  3 


II  C 

1 


II  C  2 


II  C  3 


II  D 


III 

A 

1 


1 


III  B 

1 


III  B  2 


Equation 


Data  Name  Number  Thruput 

BP2300II  -  X 


MPAII -  50 

MPA22II -  49 


FMPA22II 

MYMPA22II 


MPA21II -  48 

MPAITM -  46 

FMPAITM  - 

MPAITC -  47 

FMPAITC  - 


MPA23II 


XASF - 

ASF -  52,  54  or  55 


OPER -  86 

PEMAIII -  58 

SRPR -  56 

DINUSE  - 

F17 - 

FDTIII -  57 

F13 - 

F14 - 


OMAIII  - 

BP20000III 
TOECON  — 
T0E0VS 
CONMILES 
OVSMILES 
F18 - 


77 

59 

-  X 

-  X 

-  x 

-  x 

-  x 


BP2100III -  62 

BP21MAINT -  60 

BP21CREW -  61 


E  -  4 


X  X  X  X  X  X  XX  XX 


Para  Numbers 
from  Chart  of 
Accts  (Sec  D) 

III  B  3 

a 

b 

c 

d 

e 


f 


g  &  h 


III  B  4 

b  -  k 

a 

1 


III  B  5 


III  C 


III  D 

1 


Data  Name 


Equation 

Number 


BP2200III -  73 

BP22PROP -  63 


MYBP22PR0P  - 

BP22PE  - 

BP22IPP  - 

BPSDOP  - 

BP22SMA -  64 

MYBP22SMA  - 


Thruput 


X 

X 

X 

X 

X 


SDT - 

SDTREB  - 
REBILD 
FI*  — 
SDTOVS  - 
SDTANKS 
OVSHIP 
F20  ~ 
SDTPOWP 
SRP  — 
F21  — ■ 


72 

66 


71 

67 


69  or  70 
68 


BP22MAN -  65 

MYBP22MAN  - 


BP2300III -  76 

BP230TH  - 

BP23REB -  74 

F22 - 

BP23SUP -  75 


FBP23SUP 

MYBP23SUP 


BP2600 


NGOMA  - 


MPAIII -  85 

MPA20III -  80 

MPA20CREW -  78 

CRUPACON  - 

CRUPAOVS  - 

MPA20MAINT -  79 

MAINTPACON - 

MAINTPAOVS  - 
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XX  XX  X  X  XXXX  X  X  xxxx 


Para  Numbers 
from  Chart  of 

Accts  (Sec  D)  Data  Name 


Equation 

Number  Thruput 


III  D  2  MPA21III -  83 

MPA21CREW -  81 

MPA21MAINT -  82 


III  D  3  MPA22III -  84 

FMPA22III  - 

MYMPA22III - 


END  OF  EQUATIONS  REQUIRED  FOR  CHART  OF  ACCOUNTS 


INPUTS  AND  EQUATIONS  REQUIRED  FOR  ACSFOR  FORMS 


FDT -  87 

PEMA -  88 

OMA -  89 

MPA -  90 


TANKU -  19 

TRAIN1A  - 

TRAIN2A  - 


E  -  6 


XX  XX 
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SECTION  III 

MBT  SECONDARY  ARMAMENT  LIFE  CYCLE  COST  MODEL 
(FOR  MBT  SECONDARY  ARMAMENT  STUDY) 


1 .  Narrative: 


a.  (U)  The  following  automated  cost  model,  which  Includes  costs 
for  ammunition  as  well  as  for  weapons,  was  developed  specifically  for 
this  study  by  Headquarters,  U.  S'.  Army  Weapons  Command  in  cooperation 
with  personnel  from  the  U.  S.  Army  Ammunition  Procurement  and  Supply 
Agency,  a  subordinate  Installation  of  the  U.  S.  Army  Munitions  Command. 

b.  (U)  The  model  consists  of  a  series  of  66  cost  equations 
presented  in  paragraph  2  below.  Paragraph  3  presents  the  nomenclature 
of  the  66  data  names  appearing  on  the  left  side  of  these  equations. 

c.  (U)  In  addition,  the  cost  equations  utilize  a  set  of  106 
items  of  Information,  or  basic  data,  to  calculate  RDT&E,  PEMA,  0&M,A, 
and  MPA  costs  for  each  year.  The  data  names  for  these  1C6  items  are 
listed  under  paragraph  4  below  and  a  word  description  for  each  is 
presented  with  the  listing. 

d.  (U)  The  listings  presented  in  paragraphs  3  and  4  below 
are  identical  to  the  listings  of  data  in  two  of  the  computer  output 
formats  presented  for  each  of  the.  fifteen  (15)  cases  in  Section  V  of 
this  report. 


2.  Cost  Equations: 


Equation 

No. 


(1) 

TOTBAL 

(BALTOECON) (TA)  +  (BALTOEUR) (TB) 
+  (BALTAEUR)  (TD)  +  (BALW)  (TE) 

+  (BALTACON) (TC) 

(2) 

TOTTRA 

m 

(TRATOECON) (TA)  +  (TRATOEUR) (TB) 
+  (TRATEAUR)  (TD)  +  (TRAW)  (TE) 

+  (TRATACON) (TC) 

(3) 

TOTBLA 

m 

(BLATOECON) (TA)  +  (BLATOEUR) (TB) 
+  (BLATAEUR) (TD)  +  (BLAW) (TE) 

+  (BLATACON) (TC) 

(4) 

TOTAP 

m 

(APTOECON)  (TA)  +  (APTOEUR)  (TB)  +  (APTACON)  (TC) 

+  (APTAEUR)  (TD)  +  (APW)  (TE) 

(5) 

TOTPEN 

m 

(PENTOECON) (TA)  +  (PENTOEUR) (TB) 
+  (PENTAEUR) (TD)  +  (PENW)(TE) 

+  (PENTACON) (TC) 

(6) 

SHBAL 

m 

TOTBAL  -  (BALW) (TE) 

II-l 


Equation 

No. 

(7) 

SHTRA 

-  TOTTRA  -  (TRAW) (TE) 

(8) 

SHBLA 

-  TOTBLA  -  (BLAW) (TE) 

(9) 

SHAP 

-  TOTAP  -  (APW) (TE) 

(10) 

SHPEN 

-  TOTPEN  -  (PENW) (TE) 

(11) 

STBAL 

-  (BALW) (TE)  +  (Fll) (SHBAL) 

(12) 

STTRA 

-  (TRAW) (TE)  +  (Fll) (SHTRA) 

(13) 

STBLA 

-  (BLAW) (TE)  +  (Fll) (SHBLA) 

(1A) 

STAP 

-  (APW) (TE)  +  (Fll) (SHAP) 

(15) 

STPEN 

-  (PENW) (TE)  +  (Fll) (SHPEN) 

Where  TA,  TB,  TC,  TD,  and  TE  are  defined  as  follows: 


TA 

- 

TOECON  +  T0EfND 

TB 

m 

TOEUR  + 

TC 

m 

TACON  +  TA.CflflP 

TD 

m 

TAEUR  +  TAEf> 

TE 

m 

TOECOND  +  TOEURD 

(16) 

GUNI 

-  (GUNIU) (GUNIP) 

(17) 

GUNS 

-  (GUNSU) (GUNSP) 

(18) 

MTI 

-  (MTIU) (MTIP) 

(19) 

MTS 

-  (MTSU) (MTSP) 

(20) 

FDTI 

-  (GUNIP) (Fll) 

(21) 

FDTS 

-  (GUNSP) (FIS) 

II-2 


Equation 

No. 


(22) 

F2I 

(BALT0EC0N) (BALUP)  +  (TRATOECON) (TRAUP) 

+  (BLATOECON) (BLAUP)  +  (APTOECON) (APUP) 

+  (PENTOECON)  (PENUP) 

(23) 

F3I 

(BALTACON)  (BALUP)  +  (TRATACON)  (TRAUP) 

+  (BLATACON)  (BLAUP)  +  (APTACON)  (APUP) 

+  (PENTACON) (PENUP) 

(24) 

F4I 

■ 

(BALTOEUR)  (BALUP)  +  (TRATOEUR)  (TRAUP) 

+  (BLATOEUR) (BLAUP)  +  (APTOEUR)  (APUP) 

+  (PENTOEUR) (PENUP) 

(25) 

F5I 

■ 

(BALTAEUR) (BALUP)  +  (TRATAEUR) (TRAUP) 

+  (BLATAEUR) (BLAUP)  +  (APTAEUR) (APUP) 

+  (PENTAEUR) (PENUP) 

(26) 

F6I 

m 

(BALW)  (BALUW)  +  (TRAW)  (TRAUW)  +  (BLAW)  (BLAUW) 

+  (APW)  (APUW)  +  (PENW)  (PENUW) 

(27) 

PAMMI 

m 

(ATOECON) (F2I)  +  (ATACON)  (F3I)  +  (ATOEUR) (F4I) 

+  (ATAEUR) (F5I) 

(28) 

WAMMI 

m 

(ATOECOND  +  ATOEURD) (F6I) 

(29) 

IPAMMI 

m 

(  (ATOECOND)  (F2I)  +  (ATACOND)  (F3I)  +  (ATOEURD)  (F4I) 
+  (ATAEURD) (F5I) ]  (1/3) 

(30) 

BP20MIP 

m 

(TOECOND  +  TOEURD) (F10) 

(31) 

BP20MAR 

m 

(TOECON  +  TO  EUR)  (F9) 

(32) 

BP20M 

m 

BP20MIP  +  BP20MAR 

(33) 

BP20WIP 

m 

(TOECOND  +  TOEURD) (F8) 

(34) 

BP20WAR 

m 

(TOECON  +  TOEUR) (F7) 

(35) 

BP20W 

m 

BP20WIP  +  BP20WAR 

(36) 

BP2000 

m 

BP20W  +  BP20M 

(37) 

BP21MIP 

m 

(TACOND  +  TAEURD) (F10) 

(38) 

BP21MAR 

m 

(TACON  +  TAEUR) (F9) 

(39) 

BP21M 

m 

BP21MIP  +  1P21MAR 

(40) 

BP21WIP 

■ 

(TACOND  +  TAEURD) (F8) 

(41) 

BP 21 WAR 

m 

(TACON  +  TAEUR) (F7) 

II-3 


Equation 

No. 


(42) 

BP21W 

-  BP21WIP  +  BP21WAR 

(43) 

BP2100 

-  BP21W  +  BP21M 

(44) 

BP22AR 

-  (TOTBAL)  (FRBAL)  +  (TOTTRA)  (FRTRA)  +  (TOTBLA)  (FRBLA) 

+  (TOTAP) (FRAP)  +  (TOTPEN) (FRPEN) 

(45) 

BP22ASH 

-  (SHBAL) (FSHBAL)  +  (SHTRA) (FSHTRA)  +  (SHBLA)  (FSHBLA) 
+  (SHAP) (FSHAP)  +  (SHPEN) (FSHPEN) 

(46) 

BP22AST 

-  (STBAL)  (FSTBAL)  +  (STTRA)  (FSTTRA)  +  (STBLA)  (FSTBLA) 

+  (STAP) (FSTAP)  +  (STPEN) (FSTPEN) 

(47) 

BP22A 

-  BP22AR  +  BP22AST  +  BP22ASH  -1-  BP22AOTH 

(48) 

BP2200 

-  BP22W  +  BP22A 

(49) 

BP22AREB 

-  [  (BALW)  (FMBAL)  +  (TRAW)  (FMTRA)  +  (BLAW)  (FMBLA) 

+  (APW)  (FMAP)  +  (PENW)  (FMPEN)  ]  (STOECOND  +  STOEURD) 

(50) 

BP23A 

-  BP23AREB  +  BP23AOTH 

(51) 

BP23WREB 

-  (REBILD) (F12) 

(52) 

BP23W 

-  BP23WREB  +  BP23WOTH 

(53) 

BP2300 

-  BP23W  +  BP23A 

(54) 

MPA 

-  (DINUSE) (F13) 

(55) 

RDI 

-  RDWI  +  RDMI  +  RDAI 

(56) 

RDS 

-  ROWS  +  RDMS  +  RDAS 

(57) 

RDTE 

-  RDI  +  RDS 

(58) 

PEMAWI 

-  PBSWI  +  GUNI  +  FDTI 

(59) 

AMMI 

-  PAMMI  +  WAMMI  +  IPAMMI 

(60) 

PEMAAI 

-  PBSAI  +  AMMI 

(61) 

PEMAI 

-  PEMAWI  +  MTI  +  PEMAAI 

(62) 

PEMAUS 

-  PBSWS  +  GUNS  +  FDTS 

(63) 

PEMAS 

-  PEMAWS  +  MTS  +  PBSAS 

(64) 

PEMA 

-  PEMAI  +  PEMAS 

(65) 

OMA 

-  BP2000  +  BP2100  +  BP2200  +  BP2300 

(66) 

TOTALS 

-  RDTE  +  PEMA  +  OMA  +  MPA 

II-4 


3.  Nomenclature  for  Data  Names  on  Left  Side  of  Cost  Equations; 

Note;  Many  of  the  data  names  used  in  the  cost  equations  begin  or  end  with 
a  sequence  of  two  or  three  letters  used  to  designate  each  of  the  five 
different  types  of  ammunition.  These  sequences  of  letters  and  the  types 
of  cartridges  to  which  they  refer  are  as  follows: 

BAL  -  Refers  to  "Ball"  or  HEIT  ammunition 

TRA  -  Refers  to  "Tracer"  ammunition 

(In  this  study,  tracer  ammunition  is  not  considered 
as  a  separate  type  of  cartridge  but  is  included  in 
the  cost  of  other  types,  assuming  a  A  to  1  ratio  in 
belted  ammunition.) 

BLA  -  Refers  to  "Blank"  or  "Practice"  ammunition 

AP  -  Refers  to  "Armor  Piercing"  ammunition 

PEN  -  Refers  to  ammunition 


E,U£1°n  S*“  Definition 

"■■■■■  — —  (Yearly  Costs  or  Quantities) 

1  TOTBAL) 

2  TOTTRA) 

3  TOTBLA)  —  Quantities  of  ammunition  procured 

4  TOTAP  ) 

5  TOTPEN) 

6  SHBAL) 

7  SHTRA) 

8  SHBLA)  —  Quantities  of  ammunition  shipped 

9  SHAP  ) 

10  SHPEN) 

11  STBAL) 

12  STTRA) 

13  STBLA)  —  Quantities  of  ammunition  stored 

14  STAP  ) 

15  STPEN) 

16  GUNI  Program  cost  for  production  of  basic  (Interim) weapons 
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Equation 

No. 

Data 

Name 

Definition 

(Yearly  Costs  or  Quantities) 

17 

GUNS 

Same  as  above  for  successor  weapons 

18 

MTI 

Program  costs  for  production  of  interim  system 
mounts  and  associated  equipment  hardware  peculiar 
to  interim  system.  These  include  installation 
and  FDT  costs,  if  any. 

19 

MTS 

Same  as  above  for  successor  system.  This  also 
includes  labor  and  overhead  costs  for  retrofit  to 
the  successor  system. 

20 

FDTI 

First  Destination  Transportation  costs  for  production 
quantity  of  interim  weapons. 

21 

FDTS 

Same  as  above  for  successor  weapons 

22 

F2I 

Average  cost  of  ammunition  expended  per  interim 
weapon  on  TOE  tanks  in  CONUS  during  peacetime 
training. 

23 

F3I 

Same  as  above  for  interim  weapons  on  TA  tanks  in  CONUS 

24 

F4I 

Same  as  above  for  interim  weapons  on  TOE  tanks  in 
Europe 

25 

F5I 

Same  as  above  for  interim  weapons  on  TA  tanks  in 

Europe 

26 

F6I 

Average  cost  of  ammunition  expended  per  interim 
weapon  on  TOE  tanks  during  wartime  for  war  reserve 
time  frame 

27 

PAMMI 

Program  cost  for  production  of  peacetime  training 
ammunition  for  the  interim  weapon  system 

28 

WAMMI 

Program  cost  for  production  of  war  reserve 
ammunition  for  the  interim  system 

29 

IPAMMI 

Program  cost  for  production  of  initial  provisioning 
ammunition  for  the  interim  system 

30 

BP20MIP 

Initial  provisioning  parts  costs  for  interim 
mount  on  TOE  tanks 

31 

BP20MAR 

Annual  replenishment  parts  costs  for  interim  mounts 
on  all  TOE  tanks  (for  lower  four  echelons  of 

maintenance) 
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Equation 

No. 

Data 

Name 

32 

BP20M 

33 

BP20WIP 

34 

BP20WAR 

35 

BP20W 

36 

BP2000 

37 

BP21MIP) 

38 

BP21MAR) 

39 

BP21M  ) 

40 

BP21WIP) 

41 

BP21WAR) 

42 

BP21W  ) 

43 

BP2100  ) 

44 

BP22AR 

45 

BP22ASH 

46 

BP22AST 

47 

BP22A 

48 

BP  2  200 

49 

BP23AREB 

50 

BP23A 

51 

BP23WREB 

52 

BP23W 

53 

BP2300 

Definition 

(Yearly  Costa  or  Quantities) 

Cost  for  parts  to  maintain  the  interim  gun  mounts 
on  TOE  tanks  for  the  four  lower  echelons  of  maintenance 

Initial  provisioning  parts  costs  for  interim 
weapons  on  TOE  tanks 

Annual  replenishment  parts  costs  for  interim  weapons 
on  all  TOE  tanks  (for  lower  four  echelons  of  maintenance) 

Cost  for  parts  to  maintain  the  interim  guns  on  TOE 
tanks  for  the  lower  four  echelons  of  maintenance 

Cost  of  parts  to  maintain  the  interim  systems  (guns 
and  mounts)  on  TOE  tanks  for  the  four  lower  echelons 
of  maintenance 


Same  as  the  corresponding  BP20 - data  names 

shown  above  except  that  these  refer  to  maintenance 
parts  ccsts  for  interim  guns  and  mounts  on  TA  tanks 
rather  than  TOE  tanks 

Costs  to  "receive"  ammunition 

Costs  to  "ship"  ammunition 

Costs  to  "store"  ammunition 

Central  Supply  costs  for  ammunition 

Central  Supply  costs  for  Interim  weapon  system 

(i<e,,  procurement  and  supply  activities) 

Costs  for  reconditioning  and  maintenance  of 
ammunition  in  storage 

Costs  for  Depot  Maintenance  and  maintenance 
support  activities 

Rebuild  cost  for  weapon  system 

Costs  for  Depot  Maintenance  and  maintenance 
support  activities  for  the  Interim  weapon  system 
(exclusive  of  ammunition) 

Costs  for  Depot  Maintenance  and  maintenance  support 
activities  for  the  complete  interim  weapon  system 
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Equation 

No. 

Data 

Name 

Definition 

(Yearly  Costs  or  Quantities) 

54 

MPA 

Military  Personnel  costs  for  fiield  and  organizational 
maintenance  (i.e.,  four  lower  echelons)  of  the 
interim  weapon  system  on  TOE  and  TA  tanks 

55 

RDI 

Total  RDTE  costs  for  the  interim  system 

56 

RDS 

Total  RDTE  costs  for  the  successor  system 

57 

RDTE 

Total  RDTE  costs  (yearly) 

58 

PEMAWI 

Total  PEMA  costs  for  interim  weapon 

59 

AMMI 

Total  program  cost  for  production  of  interim 
ammunition 

60 

PEMAAI 

Total  PEMA  cost  for  interim  ammunition 

61 

PEMAI 

Total  PEMA  cost  for  Interim  system 

62 

PEMAUS 

Total  PEMA  cost  for  successor  weapon 

63 

PEMAS 

Total  PEMA  cost  for  successor  system 

64 

PEMA 

Total  PEMA  costs  (yearly) 

65 

OMA 

Total  OMA  costs  (yearly) 

66 

TOTALS 

Totals  of  all  costs  (yearly) 

4. 

Input  Data  Names  and  Definitions: 

Item 

Data 

Name 

Definition 

1 

RDWI 

Yearly  program  RDTE  costs  for  interim  weapon 

2 

RDWS 

Same  as  above  for  successor  weapon 

3 

RDMI 

Same  as  above  for  interim  mount 

4 

ROMS 

Same  as  above  for  successor  mount 

5 

RDAI 

Same  as  above  for  interim  ammunition 

6 

RDAS 

Same  as  above  for  successor  ammunition 

7 

PBSWI 

Yearly  program  Production  Base  Support  costs  for 

interim  weapon  (includes  PBS  costs  for  interim  mount) 
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Data 

Item 

Name 

Definition 

8 

PBSWS 

Same  as  above  for  successor  weapon 

9 

PBSAI 

Same  as  above  for  interim  ammunition 

10 

PBSAS 

Same  as  above  for  successor  ammunition 

11 

GUNIU 

Yearly  average  unit  production  cost  of  interim  weapon 

12 

GUNSU 

Same  as  above  for  successor  weapon 

13 

MTIU 

Same  as  above  for  interim  mount 

14 

MTSU 

Same  as  above  for  successor  mount 

15 

FI  I 

Average  First  Destination  Transportation  cost  per 
interim  weapon 

16 

FIS 

Same  as  above  for  successor  weapon 

17 

F7 

Average  yearly  cost  of  annual  replenishment  parts 
for  one  interim  weapon  (for  four  lower  echelons  of 
maintenance) 

18 

F8 

Average  yearly  cost  of  initial  provisioning  parts 
for  one  interim  weapon 

19 

F9 

Same  as  for  F7  but  for  one  interim  mount 

20 

F10 

Same  as  for  F8  but  for  one  interim  mount 

21 

BP22W 

Yearly  central  supply  costs  for  the  interim  weapon 
system  exclusive  of  ammunition 

22 

BP23WOTH 

Yearly  BP2300  costs,  exclusive  of  rebuild,  for 
interim  weapon  system 

23 

F12 

Average  cost  to  overhaul,  rebuild  and  modify  (if 
necessary)  one  interim  weapon 

24 

F13 

Average  yearly  military  labor  maintenance  costs 
per  weapon  system,  for  the  four  lower  echelons  of 
maintenance 

25 

BALUP) 

26 

27 

28 

TRAUP) 
BLAUP)  — 
APUP  ) 

Average  unit  cartridge  costs  for  peacetime 
training 

29 

PENUP) 
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Name 


Definition 


BALUW) 

TRAUW) 

BLAUW)  —  Average  unit  cartridge  costs  for  war  reserve 
APUW  ) 

PENUW) 


BP22AOTH  Yearly  BP2200  "other"  costs  for  ammunition  (i.e., 
miscellaneous  procurement  and  supply  costs  not 
considered  elsewhere) 

BP23AOTH  Yearly  BP2300  "other"  costs  for  ammunition  not 
considered  elsewhere 


FRBAL) 
FRTRA) 
FRBLA)  — 
FRAP  ) 
FRPEN) 

FSTBAL) 
FSTTRA) 
FSTBLA)  — 
FSTAP  ) 
FSTPEN) 

FSHBAL) 
FSHTRA) 
FSHBLA)  — 
FSHAP  ) 
FSHPEN) 

FMBAL) 
FMTRA) 
FMBLA)  — 
FMAP  ) 
FMPEN) 

Fll 


GUNIP 


Cost  to  "receive"  one  cartridge  of  ammunition 


Cost  to  "store"  one  cartridge  of  ammunition 


Cos t  to  "ship"  one  cartridge  of  ammunition 


Cost  to  "maintain"  in  storage  one  cartridge  of 
ammunition 


Fraction  of  all  ammunition,  other  than  war  reserve 
ammunition,  which  is  to  be  "stored"  previous  to 
shipment  for  Army  use 

Yearly  program  production  quantity  of  interim  weapon 
Same  as  above  for  successor 


GUNSP 


Item 

60 

61 

62 

63 

64 

65 

66 


67 


68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 


Data 

Name  Definition 


MTIP  Yearly  program  production  quantity  of  interim  mount 

MTSP  Same  aa  above  for  successor 


TOECON  Average  quantity  of  TOE  tanks  in  CONUS 

TACON  Average  quantity  of  TA  tanks  in  CONUS 

TOEUR  Average  quantity  of  TOE  tanks  in  Europe 

TAEUR  Average  quantity  of  TA  tanks  in  Europe 

REBILD  Quantity  of  interim  weapons  to  be  rebuilt  and 
modified  at  maintenance  depots 


DINUSE  Average  yearly  total  of  ln-use-denslty  tanks 

(i.e.,  to  sum  of  TOE  and  TA  tanks  in  the  field) 

TOECOND) 

TACOND  )  Yearly  deliveries  of  tanks  as  described  in 
TOEURD  )  items  62-65  above 
TAEURD  ) 


BALW) 
TRAW) 
BLAW) 
APV(  ) 
PEW) 


Wartime  ammunition  usage  rates  (Rounds  per 
weapon  per  war  reserve  time  frame  -  l.e.,  3  months) 


BALTOECON) 
BALTOEUR  ) 
BALTACOtf  ) 
BALTAEUR  ) 

TRAT0EC0N) 
TRATOEUR  ) 
TRATACON  ) 
TRATAEUR  ) 


Peacetime  training  usage  rates  for  "ball"  or 
"HEIT"  ammunition  for  TOE  and  TA  tanks  in 
CONUS  and  Europe 


Same  as  above  for  "tracer"  ammunition 


BLATOECON) 

BLATOEUR  )  _  .  , 

BLATAiCON  )  ”  Same  as  above  for  "blank  ammunition 
BLATEAUR  ) 


APT0EC0N) 

APTACON  )  ”  Same  as  above  for  "AP"  (armor  piercing)  ammunition 

APTAEUR  ) 
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Da  ta 

Item 

Name 

Definition 

93 

PENTOECON) 

94 

PENTOEUR  ) 

Same  as  above  for  the 

95 

PENTACON  ) 

ammunition 

96 

PENTAEUR  ) 

97 

ATOECON  ) 

98 

ATACON  ) 

99 

ATOEUR  ) 

Same  as  items  62-65  and  items  68-71,  except 

100 

ATAEUR  ) 

that  the  quantities  are  moved  back  one  year 

101 

ATOECOND) 

(This  is  to  permit  ammunition  production  costs 

102 

ATACOND  ) 

to  be  programed  one  year  prior  to  production.) 

103 

ATOEURD  ) 

104 

ATAEURD  ) 

105 

STOECOND 

Yearly  cumulative  quantities  of  TOE  tanks 
delivered  to  CONUS 

106 

STOEURD 

Yearly  cumulative  quantities  of  TOE  tanks 
delivered  to  EUROPE 

5. 

Flow  Chart 

of  Cost  Model: 

For  clarification,  a  pictorial  presentation  of  the  cost  model  is 
illustrated  on  the  next  page.  This  flow  chart  illustrates  the  inter¬ 
relationships  among  the  106  Inputs  and  66  equations  and  the  manner  in  which 
each  of  these  contributes  to  the  total  cost  shown  at  the  top  cf  che  chart. 
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MBT  SEC 
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[P  KM  AS  I 


BP2000 


IPEMAWII 


iPEHAWSl 


BP20WI 


IPBSWIJ 
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irUNSl 
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IBP20WIPI 
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IFDTII 
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|BP20WAR| 
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IPEMAMI] 


iPEMAMSl 


IPBSMI1 


I  PBS MS  I 


IBP2QMIPI 

(TOECOND  +  TOEURD) (F10) 


(MTIU) (MTIP) 


IMTSU) (MTSP) 


IBP20MARI 

(TOECON  +  TO EUR) (F9) 


[PEMAAI 


IPBSAS1 


IPBSAII 


IPAMMI1 


(ATOECON) (F2I) 
(ATACON) (F3I) 
(ATOEUR) (F4I) 
(ATAEUR) (F5I) 


FACTOR  LEGEND 


[WAMMlI 

'JaTOECOND  +  ATOEURD)  (F6I) 


[PAMMIl 


(AT0EC0ND)(F2I) 
(ATACOND) (F3I) 
(ATOEURD) (F4 I ) 
(ATAEURD) (F5I)  . 


AVG.  FIRST  DEST.  TRANS.  COST  PER  WEAPON 
AVG.  YEARLY  COST  OF  AMMO  EXPENDED  ON  TOE 
(BALTOKCON) (BALUP)  +  (TRATOECON) (TRAEP)  + 
(APTOECON)  (APUP)  +  (PENTOECON)  (PEN'UP) 

SAME  AS  F2  EXCEPT  ON  TA  TANKS. 

SAME  AS  F2  EXCF.FT  IN  EUROPE. 

SAME  AS  F2  EXCEPT  TA  TANKS  IN  EUROPE. 

AVG.  COST  OF  AMMO  FOR  TOE  TANKS  FOR  WAR  R! 
(BALW)  (BALUW)  +  (TRAV)  (TRAUW)  +  ( HL.AW)  (IiL 
(APW) (APUW) 

AVC .  YEARLY  COST  OF  REPLENISHMENT  PARTS  FI 
AVG.  YEARLY  COST  OF  INITIAL  PROVISIONING  I 
SAME  AS  F7  EXCEPT  FOR  ONE  MOUNT  AND  ASSOC! 
SAME  AS  F8  EXCEPT  FOR  ONE  MOUNT  AND  ASSOC! 
FRACTION  OF  PEACETIME  AND  INITIAL  PROVISI! 
BEFORE  SHIPPING. 

AVG.  COST  TO  OVERHAUL  AND  REBUILD  ONE  WEAj 
AVG.  YEARLY  MILITARY  LABOR  MAINTENANCE  CO 


MBT  SECONDARY  ARMAMENT  COST  STUDY  METHODOLOGY 


[ 


TOTAL  COST 


E 


I  O&MA  ~1 


IBP2100I 


fOKllRD)  (F8) 
EUR) ( F  7 ) 

OEURD) (F10) 
)EUR) (F9) 


BP21W 
<BP21WIp| 

(TACOND  +  TAEURb) (F8) 

^P21WAr|  | —  r~TT 

(TACON  +  TAEUR) (F7)  |gP22AR| 


BP  21  Ml 
4bP21MIP  ^ 

(TACOND  +  TAEURD) (F10) 
■|bP21MAr| 

(TACON  +  TAEUR) (F9) 


J(TOTBAL)(FRBAL)| 


TOTBAL  =  ( iSALTOECON)  (TOECON 
+  (BALTOEUR) (TOEUR 
+  (BALTACON) (TACON 
+  (BALTAEl'R)  (TAEUR 
+  (BALW)  (TOECOND  +  TOEURD) 

ll  (TOTTRA)  (FRTRA)l 


TOR  LEGEND 


OST  PER  WEAPON 

EXPENDED  ON  TOE  TANKS  IN  CONUS  DURING  PEACETIME 
lATOECON) (TRAUP)  +  (BLATOECON) (BLAUP)  + 

PECON) (PENUP) 

ANKS. 

IDPE. 

BCS  IN  EUROPE. 

IE  TANKS  FOR  WAR  RESERVE. 

fRAUW)  +  (BLAW)  (BLAUW)  +  (PF.NW)  (PENUW)  + 

ENISHMENT  PARTS  FOR  ONE  BASIC  WEAPON. 
flAL  PROVISIONING  PARTS  FOR  ONE  BASIC  WEAPON. 

E  MOUNT  AND  ASSOCIATED  EQUIPMENT. 

E  MOUNT  AND  ASSOCIATED  EQUIPMENT. 

INITIAL  PROVISIONING  AMMO  WHICH  IS  STORED 

REBUILD  ONE  WEAPON. 

IOR  MAINTENANCE  COST  PER  WEAPON. 


+ 

+ 

+ 

+ 


TOECOND/ 3) 
TOEURD/3) 
TACOND/ 3) 
TAEURD/ 3) 


FoTTkA  -  (TRAToecon)  (toecon  +  toecond/ 3) 

+  (TRATOEUR) (TOEUR  +  TOEURD/3) 
+  (TRATACON)  (TACON  +  TACOND/3) 
+  (TRATAEUR)  (TAEUR  +  TAEURD/  3) 

+  (TRAW) (TOECOND  +  TOEURD) 


^TOTBLA)  (FRBLA)| 
TOTBLA  *=  (bLATOL 


OECON)  (TOECON  +  TOECOND/3) 


(BLATOEUR) (TOEUR 
(BLATACON) (TACON 
(BLATAEUR) (TAEUR 
(BLAW) (TOECOND  + 


+  TOEURD/3) 
+  TACOND/3) 
+  TAEURD/ 3) 
TOEURD) 


H(TOTAP)  (FRAP)| 


TOTAP  -  (APTOF.CON)  (TOECON  +  TOECOND/3) 
+  (APTOEUR)  (TOEUR  +  TOEURD/3) 

+  (APTACON) (TACON  +  TACOND/3) 

+  (APTAEUR) (TAEUR  +  TAEURD/ 3) 
+  (APW) (TOECOND  +  TOEURD) 


M(TQTPEN) (FRPEN)I 


TOTPEN 


+ 

+ 

+ 

+ 


(PENTOECON) (TOECON 
(PENTOEUR) (TOEUR  + 
(PENTACON) (TACON  + 
(PENTAEUR) (TAEUR  + 


+  TOECOND/3) 
TOEURD/3) 
TACOND/3) 
TAEURD/ 3) 


(PENW) (TOECOND  +  TOEURD) 


I  BP22ASTI 


N(stbal)  (FSl 


H(STTRA) (Fj 


STBAL  -  ( 
+ 
S 


STTRA  -  7 
+ 
S 


H(STBLA)(F| 


STbLA  -  ( 

+ 

s 


H(STAP)(FS 


STAP  -  (Al 


1 


STPEN 


+ 


HODOLOGY 


IB^CEp3 


[BP2300J 
1 1 BP23W I 


(DINUSE) (F13) 


Icon  +  toecond/3) 

(EUR  +  TOEURD/3) 
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>EUR  +  TOEURD/3) 
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fcUR  +  TOEURD/3) 
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EUR  +  TAEURD/3) 

D  +  TOEURD) 

CON  +  TOECOND/3) 
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LJR  +  TAEURD/3) 

+  TOEURD) 
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+  (Fll) (SHBAL) 
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X  (TOECOND  +  TOEURD) 
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STTRA  -  (TRAW) (TOECOND  +  TOEURD) 
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X (TOECOND  +  TOEURD) 
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SHBLA  -  (TOTBLA)  -  (BLAW) 
X (TOECOND  +  TOEURD) 

l(STAP)  (FSTAP)I 

STAP  -  (APW) (TOECOND  +  TOEURD) 

+  (Fll) (SHAP) 

SHAP  -  (TOTAP)  -  (APW) 

X (TOECOND  +  TOEURD) 

STPEN  ■  (PENW) (TOECOND  +  TOEURD) 
+  (FID(SHFEN) 

SHPEN  -  (TOTPEN)  -  (PENW) 
X (TOECOND  +  TOEURD) 


IBP23WREBI 

(REBILD) (F12) 
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/( BALW )  ( FMBAL  )' 
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(APW) (FMAP)  (STOECOND+S TOKURE) 

k(PENW)  (FMPENX 
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!  X (TOECOND  +  TOEURD) 
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X (TOECOND  +  TOEURD) 
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SHBLA  -  (TOTBLA)  -  (BLAW) 

X (TOECOND  +  TOEURD) 

If SHAP)  ( FSHAP)I 

SHAP  -  (TOTAP)  -  (APW) 

X (TOECOND  +  TOEURD) 

SHPEN  -( TOTPEN)  -  (PENW) 

X (TOECOND  +  TOEURD) 

IBP22AOThI 
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SECTION  IV 

TANK  LIFE  CYCLE  COST  MODEL 
(FOR  TATAWS  II  STUDY) 


Cost  Model  for  Combat  Vehicles: 


f 


a.  (U)  The  following  automated  coat  model  for  combat  vehicles  was 
developed  by  Headquarters,  U.  S.  Army  Weapons  Command  specifically  for 
this  phase  of  the  TATAWS  Study  and  was  used  to  compute  costs  for  the  five 
classes  of  vehicles  cited  in  paragraph  a  of  Section  1  above.  The  model 
consists  of  a  series  of  22  cost  equations  presented,  with  nomenclature, 
in  paragraphs  b  and  c  below.  These  equations  utilize  45  items  of  in¬ 
formation,  or  basic  data,  to  calculate  all  RDTAE,  PEMA,  OAM, A,  MPA  and 
MCA  costs  for  a  given  year.  These  45  items  are  listed  and  defined  under 
paragraph  d  below.  The  package  of  backup  data,  which  is  submitted  as  a 
supplement  to  this  report,  contains  the  numerical  values  by  fiscal  year 
(FY  68-79)  for  each  of  the  45  input  data  items  for  each  of  the  64  combi¬ 
nations  of  combat  vehicle  type  and  preferred  weapon  system  mix  in  the 
form  of  computer  printouts.  Correspondingly,  the  supplementary  backup 
data  Include,  also,  64  computer  output  listings  of  essential  costs 
(Incurred  yesrly)  for  each  of  the  64  cases  by  fiscal  year  (68-79). 


b.  (U)  Equations : 


TANK1C 

■ 

(TANK1P)  (TANK1U) 

(1) 

TANK2C 

m 

(TANK2P)  (TANK2U) 

(2) 

TRAIN1C 

m 

(TRAIN1P)  (TRAIN1U) 

(3) 

TRAIN2C 

m 

(TRAIN 2P)  (TRAIN2U) 

(4) 

SRP 

m 

SPPI  +  SRPR 

(5) 

SRPR 

m 

(DINUSE)  (FI) 

(6) 

FDT 

m 

(TANK1D  +  TANK2D)  F2  +  (TRAIN1D  +  TRAIN2D)  F3  +  (SRP/F4) 

F5  (7) 

PEMA 

m 

TANK  1C  +  TANK2C  +  TRAIN1C  +  TRAIN  2C  +  PBS  +  SRP  +  FDT 

(8) 

BP2000 

m 

(TOECON)  (F6)  (F7)  +  (TOEOVS)  (F6)  (F8) 

(9) 

BP2100 

m 

BP21TANK  +  BP210TH 

(10) 

BP21TANK 

m 

(TACON)  (F6)  (F7)  +  (TAEUR)  (F6)  (F8) 

(11) 

BP210TH 

m 

BP210THC  +  BP210THE 

(12) 

BP210THE 

■ 

S  <bp210tiic) 

(13) 

BP2200 

m 

SDT  +  BP220TH 

(14) 

SDT 

■ 

(TANK1D  +  TANK  2D)  F9  +  (REBILD)  (Fll) 

(15) 

BP2300 

m 

BP23REB  +  BP230TH  -  (TOECON  +  TACON)  (F7)  (F15)  + 

(TOEOVS  +  TAEUR)  (F8)  (F15) 

(16) 

BP23REB 

m 

(REBILD)  (F10) 

(17) 

OMA 

m 

BP2000  +  BP2100  +  BP2200  +  BP2300 

(18) 

MPA 

m 

MPATANK  +  MPAOTH 

(19) 

MPATANK 

m 

(TOECON)  (F12)  +  (TOEOVS)  (F13) 

(20) 

MPAOTH 

m 

MPAOTHC  +  MPAOTHE 

(21) 

MPAOTHE 

m 

(MPA0™C) 

(22) 
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c. 


(U)  Nomenclature: 


TANK1C  ) 
TANK2C  ) 
TRAIN1C) 
TRAIN2C) 

SRP 

SRPR 

SRPI 

FDT 

PEMA 

BP2000 

BP2100 

BP2000 

BP2300 

OMA 

BP21TANK 

BP210TH 

BP210THC 

BP210THE 

SDT 

BP220TH 

BP23REB 

BP230TH 

MPA 

MPATANK 

MPAOTH 

MPAOTHC 

MPAOTHE 

MCA 


Yearly  tank  and  trainer  production  costs 
Total  yearly  "Selected  Repair  Parts"  costs 

"Selected  Repair  Parts  Costs"  for  replenishment  per  tank  year 
Total  yearly  Selected  Repair  Parts  Costs  for  Initial  Provisioning 
Total  yearly  costs  for  First  Destination  Transportation 
Total  yearly  PEMA  programmed  costs 

Total  yearly  BP2000  (Operating  Forces)  costs  i.e.,  POL  and 
ASF  Parts) 

Total  yearly  BP2100  (Training)  costs 
Total  yearly  BP2200  (Central  Supply)  costs 
Total  yearly  BP2300  (Depot  Maintenance)  costs 
Total  yearly  0&M,A  costs 

Total  yearly  costs  for  ASF  parts  and  POL  for  all  TA  tanks 

Total  yearly  operation  and  maintenance  costs  of  schools  and 
training  centers  In  CONUS  and  overseas  (Europe) 

Same  as  BP210TH  but  only  for  CONUS 

Same  as  BP210TH  but  only  for  Europe 

Total  yearly  second  destination  transportation  costs 

Total  yearly  BP2200  costs  exclusive  of  SDT  (Procurement  and 
Supply  Activities) 

Total  yearly  tank  rebuild  costs 

Total  yearly  BP2300  costs  exclusive  of  tank  rebuild  costs 
(Maintenance  Support  Activities) 

Total  yearly  Military  Personnel  costs 

Total  yearly  tank  crew  costs 

Total  yearly  military  cadre  and  trainee  costs  for  schools  and 
training  centers  in  CONUS  and  Europe 

Same  as  for  MPAOTH  but  only  for  CONUS 

Same  as  for  MPAOTH  but  only  for  Europe 

Total  yearly  Military  Construction  Costs  for  CONARC 
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RDTE 

TANK1U 
TANK1P 
TANK1D 
TANK 1 A 

TANK2U) 

TANK2P) 

TANK2D) 

TANK2A) 

TRAIN1U) 
TRAIN IP) 
TRAIN1D) 
TRAIN LA) 
) 

TRAIN2U) 

TRAIN2P) 

TRAIN2D) 

TRAIN2A) 

PBS 

SRPI 

DINUSE 

TOECONUS 

TOEOVS 

TACON 

TAEUR 

REBILD 

BP210THC 


BP220TH 


BP230TH 


MPAOTHC 


MCA 


(U)  Input  Data  (Yearly,  FY  68  -  FY  79)  -  45  Items: 
Programmed  RDT&E  Funds 

Yearly  Average  Unit  Cost  for  Tank  No.  1  Production 
Production  Quantity  of  No.  1  Tanks  Programmed  Yearly 
Delivery  Schedule  for  Tank  No.  1 
Tank  No.  1  Assets  at  End  of  Each  Year 


Refers  to  Tank  No.  2  as  above  refers  to  Tank  No.  1 


Refer,  as  above,  to  Tank  Trainers  No.  1  &  No.  2,  respectively 


Programmed  Costs  for  Production  Base  Support 

Programmed  Costs  for  Selected  Rapalr  Parts  for  Initial  Provisioning 
In-use  Density  of  Tanks  (Total  of  Tanks  1  &  2) 

TOE  Tanks  in  CONUS 
TOE  Tanks  Overseas 
TA  Tanks  In  CONUS 
TA  Tanks  Overseas 
Rebild  Schedule 

Costs  for  Operation  and  Maintenance  of  CONARC  Training  Centers 
and  Schools  (exclusive  of  operation  and  maintenance  of  TA  Tanks) 

BP2200  Costs  (Procurement  and  Supply  Support  Activities) 

(exclusive  of  second  destination  transportation  costs) 

BP2300  Costs  (Depot  Maintenance  and  Maintenance  Support) 

(exclusive  of  tank  rebuild  costs) 

Military  Cadre  and  Trainee  Costs  for  CONARC  Schools  and 
Training  Centers  (corresponding  to  BP210THC) 

Military  Construction  Costs  for  CONARC 
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FI  Cost  of  (SRPR)  "Selected  Rapair  Parts  for  Replenishment" 

per  tank  year 

F2  Average  first  destination  transportation  costs  per  tank 

F3  Average  first  destination  transportation  costs  per  trainer 

FA  Average  cost  of  an  englne/transmisslon  set 

F5  Average  first  destination  transportation  cost  for  an  engine/ 

transmission  set 

F6  Average  coat  of  ASF  parts  and  POL  per  tank  mile 

F7  Average  miles/tank  year  for  CONUS 

F8  Average  alles/tank  year  for  overseas 

F9  Average  second  destination  transportation  costs  for  tanks 

delivered  overseas 

F10  Average  rebuild  cost  for  tanks 

Fll  Average  second  destination  transportation  costs  for  tanks  to 

and  from  rebuild  depot 

F12  Average  yearly  4-man  crew  cost  in  CONUS 

F13  Average  yearly  4-man  crew  cost  overseas 

F1A  Fraction  of  tanks  delivered  each  year  (TANK1D  +  TANK2D) 

which  are  shipped  overseas 

F15  Average  cost  of  engine  and  transmission  rebuild  per  tank  mllr 

e.  (U)  All  computed  costs  are  based  upon  AAO's  and  U.  S.  Army 

world-wide  combat  vehicle  yearly  densities  (FY  68  -  79)  computed  for 
each  combination  of  vehicle  type  and  mix.  These  vehicle  densities,  in 
turn,  were  based  upon  the  various  small  unit  weapon  systems  mixes  sub¬ 
mitted  by  the  U.  S.  A.  Combat  Development  Command  after  analysis  of 
their  computer  combat  simulation  results. 

f.  (U)  The  above  cost  model  uses  the  vsrious  hardware  schedules 
(such  as  procurement,  production,  and  rebuild)  as  well  as  the  various 
vehicle  density  schedules  (such  as  TOE  and  TA  vehicles  in  use  by  area) 
together  with  other  factors  and  input  data  listed  in  psragraph  d  above 

to  compute  yearly  costs  according  to  the  twenty-two  equations.  The  model 
is  self-explanatory  regarding  the  Interrelationships  among  the  various 
factors  and  schedules.  The  next  section  (i.e.,  Section  III)  is  concerned 
with  the  details  of  the  cost  rationale  and  explanations  of  cost  factors 
and  cost  estimating  relationships  used  for  estimating  life  eyrie  costs 
for  all  vehicles  exclusive  of  the  MBT-70.  Explanations  pertaining  to  the 
MBT-70  will  be  presented  In  Section  IV. 
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SECTION  V 

IMPROVED  LIFE  CYCLE  COST  MODEL 
FOR  SMALL  ARMS  WEAPON  SYSTEMS 

(FOR  SAWS  STUDY) 


2. 


Explanation  and  Nomenclature 


(Cnv)j  ■  Total  Cost  for  new  weapons  during  the  j  th  year. 

Can  ■  Cost  to  acquire  a  new  weapon. 

(Wp)j  ■  Quantity  of  new  weapons  produced  and  added  to  Army  inventory 
during  the  j  th  year. 

Cm  •  Cost  to  maintain  a  new  weapon  in  the  field  for  one  year. 

(Up)^  -  Quantity  of  new  weapons  produced  and  added  to  the  Army 
inventory  during  the  1  th  year. 

Note: 

i-pertains  to  the  year  number,  having  started  with  the 
first  year  under  consideration  as  year  1,  and  number¬ 
ing  the  following  year  consecutively, 
j  or  k-pertaln  to  the  particular  year  for  which  costs  are  being 
calculated  with  the  equations  (1)  -  (4). 

(Cow)^  •  Total  costs  for  old  (existing)  weapons  during  the  k  th  year. 
Cmo  ■  Cost  to  maintain  an  old  weapon  for  one  year. 

Wpo  -  Quantity  of  old  weapons  in  Army  Inventory  Just  before  phase 

out  is  initiated. 

(Cna) j  -  Total  cost  for  new  ammunition  during  the  j  Jth  year.  (l.e. 

Cost  of  ammunition  for  the  new  weapons). 

Awn  and  Apn  -  Cost  rate  of  ammunition  usage  for  new  weapons  in  $/half 
wpn-yr  for  wartime  and  $/wpn  yr  respectively. 

(Coa)^  -  Total  cost  for  old  ammunition  during  the  k  th_  year  (l.e.  Cost 
of  ammunition  for  existing  weapons). 

Apo  »  Cost  rate  of  ammunition  usage  for  the  old  (existing)  weapons 
during  peacetime  training  in  $/vpn-yr. 


B-2 


I 
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Cd  and  Cf  -  Respectively,  new  weapon  and  new  ammunition  miscellaneous 
initial  investment  costs  such  as  development  and  plant 
facilities  costs  which  are  not  Included  in  other  weapon 
or  ammunition  cost  factors. 

3.  Sensitivity  Analysis 

It  is  desired  to  determine  the  effects  on  total  costs  for  new  weapons 
(TCnw)  and  total  costs  for  new  ammunition  (TCna)  when  each  of  the  four 
weapon  and  ammunition  costs  parameters  are  varied  by  a  given  percentage  (P). 
This  is  to  be  accomplished  by  partial  differentiation  of  the  equations  re¬ 


lating  the  total  costs  to  their  cost  parameters.  If  V’pn  is  the  total  number 

y  i 

of  new  weapons  and  £  £  Wp^  represents  the  total  number  of  weapon  years 

J-1  i-1 

under  consideration  for  the  new  weapon,  the  total  cost  equations  are  as 
follows: 

y  J 

TCnw  -  Can  Wpn  +  .6  Cran  £  £  Wp*  . (5) 

j-1  i-1 


y  J 

TCna  -  .8  Awn  Wpn  +  ,8  Apn  £  £  Wpj 

j-1  i-1 


If  the  normal  (original)  values  are  represented  by  primed  letters,  the 
desired  equations  relating  variation  in  total  cost  to  a  given  percentage 
variation  (P)  in  each  of  the  four  cost  parameters  are  as  follows: 


TCnw  -  TC'nw  _  C'an 


TC'nw 


TC'nw 


F  Wpn  . (7) 


(where  P  is  the  X  variation  in  C'an) 


TCnw  -  TC'nw  C': 


TC'nw 


P  (0.6)  (TWY)_  . (8) 

TC'nw  n 


(where  P  is  the  7.  variation  in  C'mn) 


i  *t*  ■ 


TCna  -  TC'na 


A'wn 


P  (0.8)  Wpn 


(9) 


TC'na  TC'ma 

(where  P  is  the  Z  variation  in  A'wn) 

TCna  -TC'na  T  A'pnl 

-  -  -  P  (0.8)  (TWY)  . (10) 

TC'na  [TC'naJ 

(where  P  is  the  X  variation  in  A'pn) 

The  aenaitlvity  anelyaia  figure*  on  the  computer  printouta  ahown  In 

Annex  D  aaauae 

P  -  .01  -  IX 


j 

\ 

■t 

4.  CatTUTER  PROGRAM 


COMPUTER  PROGRAM  DESCRIPTION 


The  data  read  into  the  computer  program  la  neated  in  so  that  the 
analysis  proceeds  in  the  following  order:  An  old  weapon  system  is 
described.  A  new  weapons  system  is  described  and  its  unit  cost-quantity 
relationship  is  read  in.  Production  schedules  are  specified. 

This  appears  logically  as: 

Describe  old  weapon  system  #1  (2  cards) 

Describe  new  system  #1  (2  cards) 

Describe  cost-quantity  relations  (2  or  3  cards) 

Describe  production  schedule  01  (1  card) 

Describe  production  schedule  02  (1  card) 

•  •  • 

Describe  production  schedule  0NPR0D  (1  card) 

Describe  new  system  02  (2  cards) 

Describe  cost-quantity  relation  (2  or  3  cards) 

Describe  production  schedule  01  (1  card) 

(etc.) 

The  indentation  shows  the  level  of  nesting.  The  actual  description  of 
the  systems  and  data  follows  a  fairly  rigid  format  on  punched  cerds.  To 
describe  the  old  weapon  system  one  needs  two  cards.  The  first  contains 
an  alpha-numeric  description,  up  to  80  characters  in  length,  of  the  users' 
choosing.  This  will  be  printed  on  each  output  file.  The  second  card 
contains  WP0,  the  number  of  old  weapons;  CM0,  the  cost  to  maintain  an  old 
weapon  per  year;  AP0,  the  cost  of  ammo  per  year  of  peacetime  per  old  weapon; 
SYS,  the  number  of  second-level  nests  until  the  next  first-level  nest  (l.e., 
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the  number  of  new  weapon  systems  to  be  considered  with  the  old  one  just 
ddscribed);  Q0,  OM,  DO,  initial,  final  and  increment  quantities  of  weapons 
to  be  used  to  construct  a  total  cost-quantity  table  for  the  systems.  The 
FfjRTRAi.  format  is  8F10.0  which  means  that  each  number  has  a  10-column 
field  and  may  appear  anywhere  within  the  field  as  long  as  it  has  its 
decimal  point  punched. 

To  describe  the  new  weapon  systems,  the  following  cards  are  required 
for  each:  The  first  card  contains  an  alpha-numeric  description  of  up  to 
do  characters  of  the  users'  choosing.  The  second  card  contains  CD,  the 
cost  of  development;  CURVE,  the  number  of  points  on  the  cost-quantity 
relation  (usually  3  for  rifles  and  2  for  machine  guns);  PR0DS,  the  number 
of  different  production  schedules  to  be  considered;  and  FTfEAR,  the  actual 
nunber  of  the  year  which  will  be  used  to  start  the  1A  year  costing  (if  1970 
were  given,  the  program  would  cost  from  1970  thru  1983).  Again,  the  format 
is  RFIO.O  with  the  decimals  punched  with  the  data.  The  next  cards  (CURVE 
of  them)  will  each  contain  one  point  from  the  unit  cost-quantity  relation. 

The  numbers  on  the  card  are  WPL,  the  quantity;  CAL,  the  unit-cost-to- 
acquire  a  weapon  for  the  quantity  WPL;  C1!L,  the  unit-cost-to-maintain  a 
weapon  for  the  quantity  WPL  for  a  year;  APL,  the  unit-cost-of-ammo  per  year 
of  peacetime  per  weapon  for  the  quantity  WPL;  AWL,  the  unit-cost-of-ammo 
per  half  year  of  wartime  per  weapon  for  the  quantity  WPL  and  CFL,  the  unit- 
cost-to-f ield  a  weapon  for  the  quantity  WPL.  The  format  is  8F10.0.  The 
quantities  are  ordered  in  increasing  WPL. 

The  production  schedules  are  entered  next.  If  there  are  PR0DS  schedules 
there  will  be  PR0DS  cards  punched  next.  There  may  be  as  many  as  8  quantities 
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entered.  The  first  corresponds  to  production  in  the  first  year  (FYEAR), 
the  second  corresponds  to  production  in  the  second  year  (FYEAR  +  1)  and 
so  on  up  to  a  maximum  of  8  years.  (Usually  four  or  five  are  all  that  ire 
needed.)  The  format  is  8F10.0. 

Tills  completes  level  3  nesting.  The  next  cards  would  beginning 
either  a  new  second  level  or  a  first  level. 

Note  that  new  weapon  systems  are  costed  starting  wLth  the  year  given 
by  FYEAR.  The  old  weapon  system  is  always  costed  starting  in  1967.  This 
is  set  in  the  program,  near  the  beginning,  by  the  statement  IFY-1967.  Both 
systems  mu6t  be  costed  for  the  same  period  of  time,  in  our  study,  14  yaars. 
That  is  why  variables  referring  to  old-system  quantities  are  subscripted 
with  j  and  new-system  quantities  are  subscripted  with  k  .  The  computer 
program  increments  calendar  years  starting  with  IFY-1967  by  one  thru 
FYEAR  +  14.  Therefore,  for  some  given  calendar  year,  J  and  k  may  not 
necessarily  take  on  the  same  values  because  they  may  be  in  different  parts 
of  their  respective  14-year  spans.  After  the  14-year  span  for  old  weapon 
systems  is  complete,  the  old-system  costs  are  no  longer  computed.  Also 
during  the  calendar  years  from  IFY  to  FYEAR  the  new  weapon  systems  are  not 
costed.  This  is  how  the  two  14-year  costing  periods  are  superimposed  In 
the  printouts. 

The  F0RTRAN  function  DDN  is  a  routine  for  performing  linear  interpo¬ 
lation  of  coats  as  a  function  of  quantity  in  the  cost-quantity  relations. 

A  more  sophisticated  quadratic  interpolation  Is  also  available  but  cannot 
be  used  if  there  are  only  two  or  three  points  in  the  curve. 
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Since  the  program  wee  written  in  F0RTRAN-II  language  and  succeaafully 
run  on  the  most  restrictive  compiler  in  our  experience,  the  RCA-301  F0RTRA1: 
system,  no  difficulty  should  be  expected  in  implementing  the  program  on 
other  systems.  Copies  of  the  source  program  are  availeble  upon  request 
r )r.  the  authors.  (The  program  itself  is  not  classified.) 
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DATE 


PAGE  noi 


C  S.A.W.S.  AUTOMATED  COST  METHODOLOGY- !  I  A.W.C.-O.R.  8  JUNE  196ft 

DIMENSION  OLD  1 16) .  PNEWQ6) ,HP(2S ) , TCNH ( 25 ) . TCOW ( PS ) . TCNAT25) . 

1  T DO A ( 25 ) »  WPN T ( 25 ) . WPL ( 10 ) , CAL ( 10 ) .CML ( 10  > . APL ( 10 ) » AWL ( 10 ) , 
i  CE  L  <  lO),C<  10,  ?•»>  ,CMP(10) 

I F  Y  s 1 96  / 

PTN  1st. 

I  Y  r  1  4 
JYs IF Y-l 

'100/3  HF*D  1  ,01  l),HPO,CMO,APO,SYS,OO.OM.DO 
0000)  fU«MAT  (lftAb/HFlO.O) 

NSYS  s  s ys 

DO  2  I S  YS  *  1 , NS YS 

READ  1  ,  ONE  W.  Cl),  CURVE,  PROPS. T  YEAH 
NL  sCUWVt- 
NPWOI) :  PRODS 
Ni  YPR  s  K 

READ  1,  (WPL  (  I  )  ,CAi.  (  I  ),CML(  I  ) ,  APL(  I  ),  AWL(  I  ),CPL(I  ),  I  «1,NL) 

1UP03  K  URMA  I  (  6*-  1  U  .  U  > 
l  YPRsNYPP- I K'Y 
JFND=NYPR- |f Y ♦ | Y 

no  24  iPsi.NPwon 

PRINT  S.OLD.WPO.CMO.APO.Cn.DNEW 

rmiOM  f  DRMAT  ( l H I  16  AS /I  H06X9HmPO.  UN!  TS5X10HCMO,S/UNIT2Xl.THAPO,  f /UNI  T/YH 
)  )1X4HCO,S/lMnFlS.n,.TElS.2//lM016A5) 

DO  6  I  s 1 , 26 
O') 0  06  WPC  I  )*0. 

IL«|VPR*1 
|H*I YPH*8 


D-4-1 
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•Cf'.MPlLfc  SA»S  rusi  MfTMOOOLOGr  1*  FOR  IRAN  6/B/-66  DATE  PAGE  002 

RPAU  >. ( WP <  1 ) . I slL . IH) 

1000  7  M1RNAI  (flflU.O) 

J 

MPN*0. 

nn  «  isi,2s 

I)  II  0  H8  wPN:WPN* WP  (  1  ) 

I 

CAN  =  D[1M<  WPI  .rAi_.WPN.NL) 

I 

CMNi(U)M<  wPl  .  C*l  .  WPN.NL  ) 

I 

APN  =  Dnn<  WPL . APL .WPN.Nl ) 

AmN:DDM(  WPI. ,  AWL  .WPN«M1 

I 

C)  N*DDN«WPL.rrL.WPN,NL) 

WP\T  (  1  P  )  sWPN 

I 

G  r  s  o . 

TCNN( [P)*0. 

rrnw( ip)=o. 

T  CNA ( JP)s0. 

TfOAl IP ) *  0  . 

I 

hsnsO. 

DSO*  0 . 

WPN*0 . 

« 

DO  9  J«1 . JP*n 
WPN*WPN*WPf J) 

?  DO  tO  1*1. J 

nooin  nsN=nsN*wPt i > 

PS  =  WPl> 

i*  u-mMi.i? 

% 

0001?  Ik  tJ-IY>U.  13.14 
1001?  no  15  1*2. J 

PART*PS-WP< l-l ) 


1 


•  (.'IMP  |  UP 


sa*s  tost  hi- TMonoLor.v  im  fjptran 


Da  Tfc 


page  ooi 


linn  *5 

nj  s 

ii  i.i  n  j  ] 

nnnj  a 

i  n  o  i  f) 


'•001/ 

otoip 


1  P  (  P  AM  T  ) ifb  .  1 S  .  15 

DSnsDSl'*PS 

PS:U. 

GO  10  IV 
PS:PAP  T 

nsnsnso*Ps 
on  io  19 
'wnso . 

p  S  =  IJ  . 

rNW  =  W-Mj)«i/AN*.6*WPN*CMN 
rows  .  <S  •  CM  I  j  •  M 

fNA:  .  {J  •  (  A  WN • WP (  J)  *APN*WPN  ) 

roAs .  h»apo»ps 
It  ( j- 1 ypw-i ) in, i / , i« 
CMAsCNA*ri N 
rNw=CNw*cu 

T  f;Nw  (  I  P  )  *  I  fMW  (  I  P  )*rMW 
lonwl  I P  )  a  1 c  0  W (  IP1«COW 
1 1;  N  A  (  |P)s  I  i'NA  (  I  P  )  ♦  C  N  A 
T  rOA (IP):  1  fOA (  1  p  )  *004 
t  OP  V  sCNA  +  CNW 

GT;UT*lr;py*COW*CnA 

r ( 1 , J ) sONw 
0<  ?, J>  = ICNW( IP) 
nil, jiscow 
C( * , J)s !CUW( IP ) 

C ( S , J ) =CNA 
C ( 6 . J  )  =  I CNA (  | P  ) 
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DATE 


PAGE  004 


C<  7  »  J ) *CO A 
C  (  h  •  J ) * rcOA( IP) 

C<9. J)*1CPY 

noons  c ( l o *  j ) s o i 

Tf:TCNW< I P ) *T  CN A ( IP) 

PNWCAsPCNT*CAN*WPN/TC 
PNWCMrPCNl *CMN*. 6»OSN/TC 
PNAAWsPCNT#AWN* .8*WPN/TC 
PNAAPxPCNT*APN« ,«*nSN/TC 

PRINT  16. NMN. CAN.CMN.  AWN, APN.CPN.PCNT.PNWCA.PNWCH.PNAAH.PNAAP 
000)6  fOMHAT  l 1HQ1?X3HWPN12X3MCAN1?X3HCMN12X3HAWN12X3HAPN13K2HCF/1W  10X 
1  SMUNI TS9X6H1/UNIT9X6H4/UNI T4X11HS/UN1T/YR/26X9MS/UNIT/YR14X1HS/ 

;  1HOF13.0.SF16.2//1H06X9MPAHAMFTER4X40H  PER  CENT  CHANGE  IN  NEW  5Y 
3STPM  COS!  <ATFS.?,16H  PER  CENT  LEVEL  )/lH  12X3HCANF1S . 4/1H  12X3MCMN 

1  H5.4/1H  12X3H4WNF1S.4/1H  12X3HAPNF  15,4) 

PRINT  28 

001)28  FORMAT  C1H010X56HCOSTS  PER  YEAR  B 

lASEO  on  production  schfdule  in  mfc.abucks/  iho?x2mfy2x 

2  2HN07X3HWPI 7X3HCNW3X/WCUM  CNW 7X JHC0W3X 7HCUM  C0N7X3MCN A3X 7HCUM  CN A 
<  7X3HCOA3X /HCUM  rOA3X7WNEW  S YS5 X5WT04 AL > 

DO  ? 7  Jsl.jENO 

K  J  s  J  Y  ♦  J 

no  29  I *1 . 1U 

00029  CMP <  I  >  * C  (  1  ,  J  )  •  1  .E-6 
)0n/7  PRINT  30.KJ. J.WP{ J) ,CMR 
0003(1  FORMA!  (1H02J4.F  10  .0.10F10.4) 

(lon/4  CONTINUE 

NO=  (  QM- (JO  )  / 00 *  1 .  S 
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n  A  Tb 


PAGfc  006 


ir  <nu>2.2,20 
0  0  n  k?  0  PRINT  2l.nNtW 

r  U  o  ? i  FORMAT  (lHllftAS/ftlHOCOST-OUANTl TV  CALCULA  T I ONS  (RASED  ON  PREVIOUS 
1  COSTS  PWlNlbD) /lnni 2X3WWPN11X4HTCNW11X4HTC0W11X4HTGNA1 1X4MTC0APX 
/  / w T 0 T  SVS/1H  1  0X5HUNI  TS5(6X9HMFGAPl/CKS)  ) 

0  =  UO 

no  4  1=1, NO 

CNW  =  ni)M(  WPNT,  IGNW.O,  NPROI))*l  .b-6 

ct)wsi)i(M(wpNr,  i  cow.Q.NPRomn  ,e-6 

(:NA  =  0nM(WPNT,TCNA,Q,NPR0m»1.6-O 
roAsDUM(WPM,TrOA.O,  NPROD  )  «1  .  E-ft 
TC=CNR*COW*CNA*COA 
PRINT  22.0. CNR. COW. CNA, COA. TC 
00022  I ORMA  l  ( 1 M  F15.0.bF15.3) 
njniM  fj i o*ou 
n  n  N  n  2  CONTINUE 

r.n  to  2T 

FNI) 

r  separation  carp  pf t wp p \  phograms  for  fortran  compatahility 
function  liomixt.vt.x.n) 

DIMENSION  XT  ( 100  )  .  y  r  ( 10U  ) 

If  (N-l  11.1.2 
I  on  01  I'l’MsY  I  (  1  ) 

RF 1  URN 

no i, 0  2  no  |  =  2 . N 

If  (X*XI(  |))4,4.3 

o i n n 3  cont i nuf 

I  -N 
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DATE 


PAGE 


nun  II  4  |l|)MsYT  u-l  )«(VT(|)-VT(I-1  »  )«CX-KT«  1-1  ))/<XT(I  >-*T(I-l  »  » 

if  (0nM>5.6.A 
i.mnos  nnnso. 
nnnn*  hmuhn 

t  N I) 

•  I, A  I  A 


fl-A-6 


- MM 


006 
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NOMENCLATURE  FOR  COMPUTER  PRINT-OUTS 

The  nomenclature  for  these  Annex  D  computer  print-outs  is  the  seme 
es  given  in  Appendix  I  of  Annex  E  except  for  the  following: 

CF  ■  Seme  es  CFN  in  Annex  E 

WPI  ■  New  weapon  production  quantities  (These  are  listed  one 
year  before  their  production,  in  each  instance) 

CNN  -  Yearly  Costs  for  new  weapons 

CUM  ■  Cumulative  Costs 

CNA  ■  Yearly  costs  for  samo  for  new  weapons 

COW  -  Yearly  costs  for  old  (existing)  weapons 

COA  ■  Yearly  costs  for  ammo  for  old  weapons 

NEW  SYS  -  CNW  +  CNA 

TOTAL  «  Cumulative  totals  •  (C’JM  CNW)  +  (CUM  CNA)  +  (CUM  COW)  +  (CUM  COA) 
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SECTION  VI 


SIMPLIFIED  LIFE  CYCLE  COST  MODEL 
FOR  SMALL  ARMS  WEAPON  SYSTEMS 

(FOR  SAWS  STUDY) 


ANNEX  E 


Mathematical  Model  and  Methodology 
for  Weapon  System  Cost  Study 

1.  (U)  Objective.  To  develop  a  cost  estimating  methodology  and 

rasthematical  model  which  will  provide  the  means  to  compute  total  program 
costa  and  perform  sensitivity  analyses  of  the  cost  estimates  to  varia¬ 
tions  in  the  cost  assumptions. 

c.  (j//J  Discussion.  The  cost  data  presented  in  the  previous  annexes 
of  this  study  are  based  upon  certain  specific  values  of  the  various  para¬ 
meters  involved  which  have  been  determined  by  calculation,  or  otherwise, 
to  be  the  best  present  estimates  of  their  true  values.  The  most  important 
of  these  parameters  are  weapon  quantities  (W),  weapon  acquisition  and 
maintenance  costs.  (C&  and  Cm),  unit  cartridge  costs  (U),  peacetime  train¬ 
ing  ammunition  allowances  (P  ) ,  wartime  day-of-supply  rates  (D  ), 

»  s 

worldwide  weapon  distributions  and  various  time  factors.  This  annex  is 
concerned  principally  with  the  mathematical  relationships  of  these 
parameters  to  total  weapon  system  costs  (paragraph  3)  end  with  the  capa¬ 
bility  by  virtue  of  such  relationships  to  vary  each  of  these  parameters 
as  desired.  Guch  a  mathematical  model  permits  not  only  r  relatively 
T*  1  *T088  accuracy  and  consistency  check  on  all  total  system  costs 
j*w#/rAted  in  the  previous  annexes  but  permits  also  a  simple  and  rapid 
means  of  calculating  new  total  costs  if  it  is  desired  to  determine  such 


El 


costs  for  parameter  values  vhlch  vary  from  those  used  In  the  main  study. 
These  are  Illustrated  In  paragraph  4  and  5  of  this  annex. 

As  Illustrated  also  In  paragraph  5 >  the  mathematical  model 
pertnits  an  analysis  of  the  sensitivity  of  total  costs  to  variations  in 
the  cost  parameters  as  veil  as  an  assessment  of  the  significance  of  the 
differences  in  total  costs  for  various  weapon  systems  as  presented  in 


this  study. 


E4 


4.  HO  Calculation  of  Weapon  System  Costs.  The  equations  and 


data  immediately  preceding  this  section  were  used  to  calculate  the 
following  costs  for  each  of  the  same  twenty  different  weapons 
systems  considered  in  Annex  D:  (all  costs  are  for  the  FY67-8O 
period) 

a.  Costs  to  acquire  and  maintain  various  quantities  of 
new  weapons. 

b.  Total  costs  to  supply  each  of  these  new  weapon  quantities 
with  ammunition  for  peacetime  training  and  for  six  months  of  war 
reserves . 

c.  When  applicable ,  costs  to  maintain  the  existing  weapon 
system  until  (and  In  line  with  the  degree  to  which)  It  is  replaced 
by  the  new  system. 

d.  Total  ammunition  costs  for  existing  weapons  while  they 
still  remain  in  the  system.  This  also  includes  bJx  months  of  war 

reserves . 

e.  Grand  total  costs  for  both  new  and  existing  weapons 
and  ammunition  for  each  quantity  of  new  weapons  considered  in  "a." 
above . 

The  equations  and  input  data  were  programed  for  computer 
operation.  The  computerized  cost  data  inputs  and  outputs  are  pre¬ 
sented  in  tabular  form  and  the  output  cost  data  are  presented  in 
graphical  form  in  Appendix  1  for  each  of  the  twenty  weapons  considered. 
The-  computer  program  is  presented  in  Appendix  2. 
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In  general ,  these  data  are  in  exceptionally  good  agreement 
with  the  corresponding  costs  presented  in  Annex  D.  Some  errors 
have  been  detected  in  the  Annex  D  data  and  have  been  or  are  being 
corrected.  These  discrepancies  were  in  the  cost  of  ammunition  for 
existing  weapons  only  and  no  errors  were  detected  in  the  cost  data 
presented  in  Annex  D  for  new  weapons  a  ad  ammunition.  The  omission 
of  six  months  of  war  reserve  ammunitioi  in  a  few  of  the  figures 
presented  in  Annex  D  account  for  the  remaining  large  differences 
between  the  two  sets  of  cost6  data. 

The  graphical  data  in  Appendix  1,  this  annex,  are  presented 
to  facilitate  interpolation  between  data  points  and  computerization 
of  the  equations  will  facilitate  the  calculation  of  new  cost  data 
for  any  variation  of  the  parameters  desired. 

5.  (J)  Parameter  Variations  and  Sensitivity  Analysis.  Analysis 

of  the  data  shown  in  the  table  below  indicates  that  ammunition  costs 
represent  more  than  75$  of  total  system  costs  for  total  Army  rifle 
replacement  with  rA  *  rifle  for  the  FY67-8O  period  considered 

in  the  study.  It  is  thus  quite  evident  that  ammunition  usage  rates 
as  well  as  unit  cartridge  costs  (including  packaging)  are  by  far  the 
most  important  of  the  cost  parameters. 
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Costs  to  Acquire ,  Maintain  and  Support  Total  Array  .quantity 
Rifles  (FY67-8O  Including  6  moe  War  Reserves) 


Description  of  Costs 

Parameters 

Costs 

Weapon  Acquisition 

W].Ca 

$20^,500,000 

Weapon  Maintenance 

•6  WpCjjjY 

136,900,000 

Ammo  for  War  Reserve 

VfAv 

191,710,000 

Ammo  for  Facilities 

Cf 

8,000,000 

Ammo  for  Peacetime 

WfApY 

939,180,000 

TOTAL 

$1,1*80,290,000 

Figure  1,  which  shows  the  sensitivity  of  total  system  cost 
to  variations  in  each  of  the  four  principal  cost  parameters  Ap,  Av> 
Ca  and  Ch,,  dramatically  illustrates  that  the  total  cost  is  much  more 
sensitive  to  variations  in  Ap  (i.e.,  ammunition  cost  for  peacetime 
training  in  $/wpn/yr)  than  it  is  to  any  of  the  other  three  cost 
parameters.  Since  Ap  consists  essentially  of  the  product  of  Pa 
(i.e.,  peacetime  training  ammunition  usage  rate  in  rds/wpn/yr)  and  U 
(unit  cartridge  cc^t),  one  can  say  that  from  a  total  cost  point  of 
view,  these  latter  two  cost  factors  are  the  most  important. 

Although  the  data  shown  in  Figure  1  pertain  to  a  specific 
weapon  system,  the  conclusions  regarding  the  extreme  importance  of 
certain  cost  parameters  are  quite  general  for  any  of  the  small  arms 
weapons  systems  considered  in  this  study  and  are  more  particularly 
true  for  machineguns  as  a  result  of  their  higher  rates  of  ammunition 
usage . 


E10 


percentage  variation  in  total  system  cost 


SENSITIVITY  OF  TOTAL  6  r-  RIFLE  SYSTEM 
COST  TO  VARIATIONS  IN  COST  PARAMETER  VALUES 


-20%  -19%  -10%  -8%  0  45  410  4|5  >20% 


PERCENTAGE  VARIATION  IN  COST  PARAMETERS 
Ca,  Cm,  Aw  an  d  Ap 


P  -  klfli 

ELI 


Having  arrived  at  the  conclusion  stated  above.  It  Is  now 
possible  to  Illustrate  the  manner  in  which  one  might  analyze  the 
significance  of  differences  in  total  costs  for  the  principal  competing 
weapon  systems  in  relation  to  the  uncertainties  associated  with  the 
specific  values  chosen  for  the  Important  cost  parameters. 

Figure  2  portrays  the  variation  of  total  system  cost  as  a 
function  of  simultaneous  variations  in  unit  cartridge  costt  (U)  and 
peacetime  ammunition  allowance  rate  (Pa)  for  the  B 

* C.  rifles.  This  diagram  considers  the  maximum  possible  vari¬ 
ations  in  U  and  Pa  for  each  system  to  be  +  20$.  This,  in  turn, 
means  a  maximum  possible  variation  of  +  20$  In  and  of  +  44$  and 
-  36$  in  Ap. 

Many  conclusions  can  be  drawn  from  the  curves  shown  In 
Figure  2.  Most  importantly,  it  is  noted  that  there  is  some  over¬ 
lapping  of  total  costs  of  the  various  rifle  systems.  For  the  vari¬ 
ations  In  Pa  and  U  considered,  costs  vary  from  I.56  to  3*0 

billions  of  dollars,  whereas  rifle  costs  vary  between  1.1 

and  1.93  billions  of  dollars.  These  data  also  show  that  for  the 
particular  values  of  P_  and  U  used  in  this  study,  total  costs  for 
/}  are  approximately  50$  higher  than  for  the  J3  rifle  (i.e., 

2-21  vs  1.48  billions).  However,  purely  from  a  hardware  cost  point 
of  view,  the  /I  ri*/<  could  be  cbmpetitive  with  either  the  ]$ 
or  B/  rifles  if  the  values  of  Pa  and  U  for  the  /\  were  both 
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overestimated  by  approximately  8  to  20$  vhile,  for  the  S  rifles, 
these  parameters  were  underestimated  by  approximately  2  to  18$. 

Thus,  the  significance  of  the  difference  between  the  two  rifle 
system  costs  would  depend  upon  one's  Judgment  regarding  the  possible 
degree  of  uncertainty  of  the  specific  values  used  In  the  cost  study. 

6.  Conclusions  and  Recoanende  tlons .  In  view  of  the  extreme 

Importance  of  the  various  ammunition  usige  rates  and  unit  cartridge 
costs  to  total  system  costs,  it  is  recommended  that  further  study 
be  made  of  the  specific  values  used  In  these  calculations  if  total 
system  costs  are  to  be  an  Important  criteria  In  the  overall  SAWS 
study.  If  necessazy,  these  ammunition  parameters  should  be  refined 
and  new  systems  costs  determined  on  the  basis  of  the  revised  para¬ 
meter  values. 

The  required  calculations  can  be  completed  at  the  Head¬ 
quarters,  U.S.  Army  Weapons  Command  within  a  very  short  time  after 
the  revised  data  are  received  since  comparison  of  the  systems  costs 
as  presented  In  Annex  0  and  E  validate  the  computerized  methodology. 
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FIG.  2 

VARIATION  IN  TOTAL  RIFLE  SYSTEM  COSTS 
WITH  VARIATIONS  IN  IMPORTANT  AMMUNITION 
PARAMETERS  -  Po  AND  U 

(Considers  14  years  foreacti  system,  (or  comparative  purposes  spans 

time  frame  FY  71-84) 


PERCENTAGE  VARIATION  IN  PEACETIME 
AMMUNITION  ALLOWANCE  (Po)  AND  UNIT 
CARTRIDGE  COST 


p  •  866  ■■  66 


Appendix  1  *  Nomenclature 


For  Data  Sheets : 


CMN 

GAN 

CFN 

CD 

WPO 

WFO 

CMO 

APO 

AWO 

YT 

YBT  &  YAT 

WPN 

WFN 

APN 

AWN 


Cost  to  maintain  cev  weapon  each  year. 

Cost  to  acquire  new  weapon. 

Cost  for  aomucitlon  manufacturing  facilities  for  new 
weapons . 

Cost  for  development  of  weapon  system.  (NOTE:  Latter 
2  costs  are  thoae  which  are  not  already  Included  in 
hardware  costs . ) 

Total  (maximum)  number  of  old  (o,e. ,  existing)  weapons 
in  the  inventory. 

Total  (maximum)  number  of  old  weapons  in  the  field  or 
in  hands  of  troops. 

Cost  tc  maintain  old  weapon  each  year. 

Worldwide  average  cost  rate  of  ammunition  usage  for 
old  weapon  in  peacetime  (in  $/wpn/yr). 

Worldwide  av»:  -aga  CC0t  rate  cf  anmunition  usage  for 
old  weapon  fo1'  first  six  months  of  war  (in  $/wpn) . 

Length  of  transition  period  in  years  (i.e.,  number  of 
years  required  to  phase  In  th*  new  weapon  and  phase¬ 
out  the  old). 

Number  of  years  to  be  considered  before  transition 
period  and  after  the  transition  period,  respectively. 

Total  number  of  new  weapons  to  be  produced  for  A  nay- 
inventory  . 

Total  number  of  new  weapons  to  be  fielded  (i .e. ,  in 
the  hands  of  troops). 

Worldwide  average  cost  rate  of  ammunition  usage  for 
new  weapon  in  peacetime  (in  $/wpn/yr). 

Worldwide  average  cost  rate  of  aanunition  usage  for 
new  weapon  for  first  six  months  of  war  (in  $/wpn). 


Appendix  1  -  Nomenclature  (Cont'd) 


For  Chart! : 

NV  -  New  weapon. 

CW  -  Old  (existing  weapon. 

NA  -  New  ammunition  (i.e. ,  anno  for  new  weapons). 

OA  -  Old  ammunition  (i.e.,  anno  for  old  weapons). 

TOTAL  -  Total  costs  for  all  weapons  and  ammunition. 


o 

O 

O 

O 

o 

o 

c 

o 

o 

o 

o 

o 

o 

c 

80 

m 

+ 

9 

o 

m 

(0 

(Vi 

CP 

(Vi 

(Vi 

(Vi 

SMvnoa 

• 

JO 

• 

snoiviiw 

Nl 

S1S0D 

o 


f 


z 

X 

c 

O 

4 

O 

O 

O 

o 

4 

4 

4 

4 

4 

4 

4 

a 

V 

6 

4 

4 

o 

4 

c 

C 

© 

4 

4 

© 

© 

4 

< 

X 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

» 

• 

• 

• 

> 

9 

9 

♦ 

» 

9 

9 

9 

* 

9 

9 

9 

9 

9 

9 

X 

A 

A 

m 

•a 

»A 

A 

A 

A 

•A 

A 

«n 

a 

«4 

«4 

H 

«4 

*4 

«4 

A 

v4 

04 

H 

H 

X 


*  * 

O 

O 

3 

9 

9 

•4 

X 

4 

A 

9 

X 

4 

9 

<L  > 

o 

3 

O 

O 

O 

*n 

X 

9 

#4 

*4 

*4 

4 

4  X 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

• 

4 

K 

X 

K 

H 

X 

X 

X 

X 

X 

X 

4 

4 

4 

4 

X 

4 

4 

4 

• 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

a  ✓> 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 

0 

0 

u.  ►- 

4 

9 

4 

9 

X 

«4 

o 

4 

4 

• 

4 

A 

X 

o 

a  — 

X 

04 

o 

A 

4 

X 

4 

4 

X 

9 

m 

H 

4 

A 

a 

• 

o 

» 

<4 

4 

« 

X 

4 

A 

9 

X 

4 

9 

4 

3 

o 

to 

a 

04 

04 

•t 

N 

A 

9 

X 

9 

4 

O 

*> 

« 

« 

X 

O 

X 

(4 

4 

-n 

9 

9 

* 

9 

<4 

•4 

«4 

A 

4 

4 

« 

X 

> 

a 

04 

X 

* 

A 

04 

A 

04 

04 

04 

ft-  SA 

9 

o 

o 

9 

a 

9 

«4 

X 

a 

A 

9 

4 

4 

4 

*  « 

X 

o 

9 

•A 

o 

9 

X 

4 

a 

04 

O 

9 

X 

A 

*»  4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 

0 

0 

U J 

04 

#4 

O 

O 

9 

9 

9 

9 

> 

9 

9 

4 

4 

4 

► 

«4 

04 

04 

04 

04 

O  X 

9 

A 

H-  A 

o 

9 

o 

9 

o 

9 

9 

4 

X 

X 

9 

4 

•4 

4 

1  X 

O 

41 

►  X 

• 

O 

04 

X 

o 

04 

X 

4 

4 

4 

O 

9 

X 

4 

4  8 

0 

•J 

4 

0 

0 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

► 

9 

4 

OJ 

X 

•4 

A 

»4 

4 

4 

4 

4 

-4 

4 

A 

A 

A 

A 

X 

4 

► 

o  tx 

9 

S  A 

X  > 

9 

X  X 

4  X 

0 

U  4 

a 

4 

-J 

X 

A 

4 

O 

o 

04 

U 

O  * 

O 

a 

X  A 

c  a 

9 

4 

4  a. 

U  4 

0 

U 

U  4 

-i 

A 

-J 

-1 

04 

O 

04 

O 

9 

c 

o 

X 

A 

4 

4 

04 

H 

X 

c 

1 

e  a 

0 

*4 

A 

9 

X  A 

4 

a  *- 

A 

Ui 

X 

9 

X  * 

a  — 

A 

U 

► 

0 

U  4 

* 

X 

X 

4 

ft 

O 

1 

9 

9 

-J 

-J 

9 

a 

4 

o 

X 

04 

Ui 

V 

o 

w 

0* 

a 

o 

O 

O 

o 

o 

9 

4 

4 

A 

4 

o 

*4 

9 

9 

9 

9 

9 

O 

o 

9 

9 

9 

9 

9 

9 

> 

9 

> 

0 

0 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

9 

O 

9 

9 

A 

X 

9 

«4 

A 

© 

A 

X 

9 

9 

e 

X 

X 

0 

o 

A 

4 

'A 

« 

04 

9 

X 

A 

o 

A 

04 

9 

9 

04 

*4 

N 

A 

9 

4 

A 

4 

X 

04 

4 

9 

A 

9 

X 

*4 

4 

X 

W 

4 

• A 

9 

9 

4 

9 

4 

X 

« 

A 

4 

4 

4 

9 

«4 

»4 

•4 

X 

4 

•A 

4 

4 

A 

o 

14 

O 

A 

4 

9 

4 

9 

X 

04 

X 

X 

X 

9 

4 

04 

X 

X 

9 

4 

r> 

9 

0 

• 

0 

0 

0 

• 

0 

0 

0 

0 

0 

0 

# 

• 

A 

o 

4 

9 

vH 

A 

4 

4 

•A 

n 

X 

X 

X 

0* 

A 

A 

4 

r> 

n 

A 

K| 

tA 

'A 

K> 

A 

9 

r*> 

A 

04 

o 

O 

X 

A 

lA 

4 

A 

X 

04 

9 

o 

> 

4 

X 

o 

9 

X 

9 

9 

9 

9 

9 

9 

9 

9 

4 

4 

0 

• 

0 

0 

# 

0 

0 

0 

0 

0 

0 

0 

0 

• 

4 

4 

A 

n 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

04 

04 

04 

04 

04 

04 

04 

«4 

04 

04 

«4 

04 

04 

04 

A 

ui 

-J 


U. 

O  A 

4 

o 

a  v* 

0 

• 

0 

• 

• 

0 

0 

0 

0 

• 

a 

• 

a  k 

ft 

9 

&  *- 

o 

O 

o 

c 

o 

o 

o 

o 

O 

O 

C 

O 

* 

a  - 

O 

0 

a  — 

o 

O 

v? 

e 

o 

9 

o 

9 

o 

9 

9 

o 

s 

u 

9 

a 

o 

e 

c. 

c 

o 

O 

o 

O 

o 

O 

O 

9 

9 

3 

j 

9 

5 

c 

« 

a 

O 

o 

9 

9 

9 

O 

9 

4 

9 

* 

0 

c 

o 

O 

o 

9 

9 

3 

o 

9 

— • 

a4 

4 

4 

• 

c 

4 

o 

X 

4 

C 

4 

9 

ft- 

04 

*4 

04 

•>4 

04 

N 

A 


Ui 


REPLACES  Plt/Ml  CASt 


V 


PP-866-85  R|V 


UNCLASSIFIED _ 

Security  f'lwsi.if »<  ;ition 


DOCUMENT  CONTROL  DATA  •  R  &  D  ■ 

_ (Security  cla&siflr htion  oi  titlo,  ixxfv  of  fhshn  t  n mi  annotation  piuM  t>e  entered  when  the  overall  report  is  c  lasnif/ed) 

1  ORIGINATING  ACTIVITY  (Corporate  author)  l2».  REPORT  SECURITY  CLASSIFICATION 

HQ,  U.  S.  ARMY  WEAPONS  COMMAND  UNCLASSIFIED _ 

(Cost  Analysis  Olfice  -  AMSWE-CPD)  2b.  group 

Rock  Island,  Illinois  61201 

3  REPORT  TITLE 

Automated  Life  Cycle  Cost  Models  for  Army  Weapon  Systems 


2b.  GROUP 


A.  DESCRIPTIVE  NOTES  (Type  of  report  and  Inclusive  deice) 


5-  AUTHORlSl  (Firet  name,  middle  initial,  leet  name) 


Frederick  M.  Chakour 


«  REPORT  DATE 

May  1969 


ea.  CONTRACT  OR  GRANT  NO. 


7«.  TOTAL  NO.  OF  PAGES  |7b.  NO.  OF  REFS 


|9«.  ORIGINATOR'S  REPORT  NUM’BER(S) 


b.  PROJEC  T  NO. 


CPD  69-11 


10.  DISTRIBUTION  STATL'MCN1 


IWb.  OTHER  REPORT  n  O  (5)  (Any  other  number*  that  may  be  me  tinned 
thte  report) 


Distribution  of  this  document  is  unlimited. 


It.  SUPPLEMENTARY  NOTCS 


13.  ABSTRACT 


12.  SPONSORING  MILITARY  ACTIVITY 


Hq,  U.  S.  Army  Weapons  Command 
ATTN:  Cost  Analysis  Office  (AMSWE-CPD) 
Rock  Island,  Illinois  61201 


This  report  is  a  compilation  of  five  automated  mathematical  life  cycle  cost 
models  for  small  arms  weapons  and  combat  vehicles.  Each  of  these  methodologies 
consist  of  a  mathematical  model  and  nomenclature  lists.  Some  of  the  models  include 
samples  of  computer  printouts,  input  data,  resultant  costs,  derivations  of  pertinent 
relationships  as  well  as  some  of  the  FORTRAN  computer  programs  employed ,  and  other 
explanatory  material. 

The  first  model  presented  is  the  WECOM  Combat  Vehicle  Life  Cycle  Cost  Model. 
This  model  is  the  most  highly  developed  of  the  five  and  is  described  and  presented 
in  the  most  comprehensive  manner.  This  methodology,  which  develops  costs  according 
to  two  different  schemes  of  categorization,  simultaneously,  consists  of  some  100 
equations  and  approximately  110  elements  or  sets  of  input  data,  schedules  and  cost 
factors. 


4  t\  RCPLACkk  DD  FO«M  147*.  \  J  AN 

t  I  *V  /  OIIOLKTR  FOR  ARMY  U*t .. 


•  4,  ttHICH  If 


UNCLASSIFIED 

Security  Clusblficotion 


4  . 


MCTg«BBS3j 


KEY  WORDS 


Automated  Cost  Model 
Life  Cycle  Costs 
Weapon  System  Costs 
Combat  Vehicle  Costs 
Small  Arms  Weapons  Costs 
Mathematical  Models 


